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Studies of South American plants. II. New Loranthaceae 
and Monimiaceae from the northern Andes 






ALBERT C. SMITH 






In the accompanying paper specimens from several herbaria are cited. 
The location of specimens is indicated by the following abbreviations: 
Botanisches Museum, Berlin-Dahlem (B); Conservatoire Botanique, 
Geneva (C); Royal Botanic Gardens, Kew (K); U.S. National Museum 
(N); New York Botanical Garden (Y). 








LORANTHACEAE 










Aetanthus colombianus sp. nov. Frutex parasiticus; ramis ramulisque 
subtriangularibus glabris crassis subrugosis; petiolis crassis rugosis anguste 
alatis ad 2 cm. longis; laminis crasse coriaceis ovato- vel obovato-ellipticis, 
6-12 cm. longis, 2.5—-7 cm. latis, basi attenuatis, apice rotundatis, margine 
integris, utrinque glabris et dense stomatiferis, pinnatinerviis, nervis secun- 
dariis 3—5-jugis adscendentibus utrinque leviter elevatis vel haud conspicuis; 
floribus in pseudocymis axillaribus dispositis; pedunculis primariis et secun- 
dariis 5-7 mm. longis, bracteis minute deltoideis; pedicellis binis 3-4 mm. 
longis; cupula subpatelliformi margine cartilaginea apice 3-4 mm. diametro; 
calyculo cylindrico apice patulo minute lobato, circiter 5 mm. longo, sub 
anthesi 1.5-2 mm. diametro; perigonio cylindrico carnoso coccineo, saepe dis- 
taliter luteo, maturitate 8—9.5 cm. longo, basi 1.5—2 mm. diametro, ad medium j 
6-lobato, lobis linearibus recurvatis, basi circiter 1.7 mm. latis, apice acutis; \ 
filamentis carnosis glabris prope basin loborum adfixis, 12-18 mm. longis; 
| 
i 
















antheris erectis linearibus basifixis, 13-16 mm. longis, apice acutissimis et 
membranaceis, loculis eseptatis, ventralibus quam dorsalibus paullo longiori- 
bus, basi minute sagittato-divaricatis; stylo filiformi, stigmate ellipsoideo 
minute papilloso. 








Type, Killip & Smith 20583, collected Mar. 12, 1927, along edge of 
woods on the eastern slope of Paramo del Hatico, between Pamplona and 
Toledo, Department of Norte de Santander, Colombia, alt. 2900 meters, 
and deposited in the herbarium of the New York Botanical Garden. Du- 
plicate at N. Other collections, all from Colombia at altitudes of 2900-3600 
meters, are: Norte de Santander: Paramo de Almuerzadero, Linden 1348 
(C). Ocafia, Kalbreyer 438 (K). Santander: Western slope of Paramo Rico, 
Killip & Smith 17795 (N, Y). La Baja, Funck & Schlim 1406 (C); Killip 
& Smith 18127 (N, Y). East of Las Vegas, Killip & Smith 15810 (N, Y). 
It is a species of the section Euaetanthus Engl., related to A. Mutisit 
(H.B.K.) Engl., which has flowers 20 cm. long or more. The leaves of our f 
species are proportionately narrower, but leaves throughout the genus are 
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very variable. The Peruvian A. ornatus Krause, the only other described 
species of this alliance, also has flowers longer than ours and leaves uni- 
formly smaller. 


Psittacanthus verticillatus sp. nov. Frutex parasiticus; ramulis subtereti- 
bus rugosis glabris, ad nodos incrassatis articulatis verticillatis, eis minoribus 
cum foliis saepe deciduis; petiolis incrassatis rugosis anguste alatis ad 8 mm. 
longis; laminis crasse coriaceis obovato-oblongis, 5-8 cm. longis, 3-5 cm. latis, 
basi attenuatis, apice rotundatis, margine integris, utrinque glabris et dense 
stomatiferis, obscure pinnatinerviis, nervis secundariis 2—4-jugis e costa prope 
basin saepe orientibus adscendentibus, cum costa haud conspicuis; inflores- 
centiis brevibus ad nodos dense aggregatis, ubique partibus exterioribus 
minute cinereo-pulverulentis, mox glabrescentibus; pedunculis subrugosis 
3-7 mm. longis, bracteis parvis deltoideis; pedicellis binis 2-3 mm. longis; 
cupula patelliformi margine irregulari apice 3-4 mm. diametro; calyculo 
campanulato-cylindrico apice patulo margine irregulari, sub anthesi 6-7 mm. 
longo et 2.5—3 mm. diametro; perigonio cylindrico carnoso coccineo, maturi- 
tate 6-8.5 cm. longo, inferne circiter 2 mm. diametro, ad medium 6-lobato, 
lobis linearibus recurvatis, circiter 1.5 mm. latis, apice subacutis, margine 
ventrali crenatis; filamentis carnosis glabris circiter 25 mm. infra apicem peri- 
gonii adfixis, 9-12 mm. longis; antheris glabris prope basin dorsifixis, oblongo- 
linearibus, 10-12 mm. longis, apice obtusis; stylo perigonium aequante, stig- 
mate ellipsoideo minute papilloso. 


Type, Killip & Hazen 9484, collected Aug. 1 or 2, 1922, in forest below 
Magana, Quindio Trail, Department of Caldas, Colombia, alt. 3000—3200 
meters, and deposited in the herbarium of the New York Botanical Garden. 
Duplicates at B, N. Another collection from Caldas is Killip 9809 (N, Y), 
from Alaska, above Salento. Two other Colombian specimens without 
definite locality which may be placed here are: Linden 704 (K), 1348 (K). 
It is a species of the Section Arthraxon Eichl., allied to the Ecuadorian P. 
obovatus (Benth.) Eichl., from which it differs by having the leaves some- 
what larger and more noticeably attenuate at base and the flowers twice 
as long. 


Phthirusa tortuosa sp. nov. Frutex parasiticus glaber; ramulis teretibus 
elongatis subscandentibus; petiolis gracilibus rugosis superne anguste alatis 
5-9 mm. longis; laminis tenuiter coriaceis ovatis vel obovatis, 4-5.5 cm. longis, 
2-3.5 cm. latis, basi attenuatis, apice plerumque acutis, margine integris et 
cartilagineis, utrinque stomatiferis, pinnatinerviis, costa utrinque elevata, 
nervis secundariis 2—4-jugis adscendentibus leviter elevatis; inflorescentiis @ 
racemosis axillaribus solitariis 3-6 cm. longis; floribus sessilibus in ternationi- 
bus pedunculatis dispositis, pedunculis rugosis 1-1.5 mm. longis; bracteis 
deltoideis acutis, maxima circiter 1.5 mm. longa et lata; calyculo cyathiformi 
truncato, circiter 1 mm. longo et 1.5 mm. diametro; perigonio ad basin 6- 
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lobato, lobis oblongis, circiter 3.5 mm. longis et 1 mm. latis, apice obtusis, 
sub anthesi reflexis; staminibus alternatim circiter 2.5 mm. et 3 mm. longis; 
filamentis pallidis carnosis eglandulosis 1.5—-2 mm. longis; antheris ovoideis, 
connectivis carnosis apice subacutis 0.3 mm. productis; stylo perigonium 
subaequante, stigmate ovoideo papilloso. 


Type, Rusby & Pennell 377, collected July 26, 1917, on the plain be- 
tween Rio Cabrera and Villaviejo, Department of Huila, Colombia, alt. 
500-550 meters, and deposited in the herbarium of the New York Botani- 
cal Garden. It is of the alliance of P. orinocensis (Spreng.) Eichl., from 
which species it is distinguished by its more slender habit and shorter 
peduncles, which are surmounted by smaller bracts. 


Phthirusa gonioclada sp. nov. Frutex scandens parasiticus glaber dioecus 
(?); ramulis 4-angulatis vel anguste 4-alatis elongatis; petiolis mgidis rugosis 
6-14 mm. longis; laminis tenuiter coriaceis vel chartaceis ovatis, 3-6 cm. 
longis, 1.7—2.7 cm. latis, saepe complicatis, basi acutis vel obtusis, apice acutis 
saepe apiculatis, margine integris cartilagineis, utrinque stomatiferis, pin- 
natinerviis, costa supra plana subtus prominente, nervis secundariis 3—6-jugis 
patulis supra planis subtus elevatis, cum venulis anastomosantibus; inflores- 
centiis o racemosis axillaribus solitariis 5-8 cm. longis; floribus sessilibus vel 
subsessilibus in ternationibus pedunculatis dispositis; pedunculis rugosis 3-6 
mm. longis, bracteis deciduis lanceolatis ad 4 mm. longis subtentis; bracteis 
ad summum pedunculorum subcoriaceis deltoideis circiter 1.5 mm. longis; 
calyculo cyathiformi, 1.5-1.8 mm. longo, circiter 2 mm. diametro, margine 
membranaceis integris; perigonio carnoso albo, ad basin 6-lobato, lobis ob- 
longis subacutis, circiter 4.5 mm. longis, 1.2-1.5 mm. latis; staminibus al- 
ternatim circiter 3.5 mm. et 4 mm. longis; filamentis carnosis stramineis 
eglandulosis; antheris ovoideis, connectivis apice acutis 0.3 mm. productis; 
stylo carnoso, stigmate ovoideo; inflorescentiis 9 velut o& sed paullo breviori- 
bus; floribus 2 plus minusve velut o’, pedunculis ut videtur basi ebracteatis; 
calyculo sub anthesi breviter cylindrico nigrescente, circiter 2.5 mm. longo et 
2 mm. diametro, limbo brevissimo erecto integro; perigonii lobis reflexis; 
staminibus sterilibus tenuiter carnosis, apiculis deltoideis circiter 0.5 mm. 
longis coronatis; stylo carnoso perigonium subaequante, stigmate globoso 
papilloso. 


Type, Killip & Smith 20537, collected Mar. 12, 1927, on open hillside 
on the western side of Culug4 Valley, north of Labateca, Department of 
Norte de Santander, Colombia, alt. 1480—1550 meters, and deposited in 
the herbarium of the New York Botanical Garden. Duplicate at N. The 
type collection bears o@ flowers. Another collection, also from Norte de 
Santander, which bears 9 flowers, is: dense woods in Pica-Pica Valley, 
above Tapaté, north of Toledo, alt. 2100-2400 meters, Killip & Smith 
20020 (N, Y). It is a species characterized by angled branchlets, long 
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peduncles often subtended by bracts, and acute long-petioled leaves. Like 
P. tortuosa, it is related to P. orinocensis (Spreng.) Eichl. From both of 
these species, P. gonioclada is distinguished by the first two characters 
above mentioned and also by the larger flowers. The bracts of the 9 in- 
florescence are apparently lacking, while those of the o are quite promi- 
nent. 


Struthanthus calophyllus sp. nov. Frutex scandens parasiticus glaber 
dioecus; ramulis elongatis subteretibus vel leviter angulatis lenticellosis; 
petiolis rugosis 4-5 mm. longis superne anguste alatis; laminis papyraceis 
ovatis vel ovato-oblongis, 6-10 cm. longis, 3-5 cm. latis, basi rotundatis 
vel obtusis, apice breviter acuminatis (apice ipso rotundatis et apiculatis), 
margine integris, utrinque stomatiferis, pinnatinerviis, costa supra elevata 
subtus prominente, nervis secundariis 4- vel 5-jugis adscendentibus, saepe e 
costa prope basin orientibus, utrinque elevatis, venulis utrinque conspicuis 
copiose reticulatis; inflorescentiis o& desideratis; inflorescentiis 9 2—4 in axil- 
lis foliorum, ternationibus pedunculatis in racemos vel pseudocymas dispositis, 
pedunculis circiter 3 mm. longis; floribus sessilibus vel eis lateralibus breviter 
pedicellatis, pedicellis ad 1 mm. longis, bracteis ovato-deltoideis circiter 0.7 
mm. longis; calyculo breviter cylindrico, circiter 1.5 mm. longo et 1 mm. 
diametro, limbo brevissimo erecto 6-apiculato; perigonio carnoso luteo-viridi, 
circiter 4.5 mm. longo, 6-lobato, lobis oblongo-linearibus subacutis, 0.4-0.5 
mm. latis; staminibus abortivis prope apices loborum adnatis, circiter 1 mm. 
longis; stylo carnoso, quam perigonio paullo breviori, stigmate subcapitato 
minute papilloso. 


Type, Killip & Smith 16689, collected Jan. 5 or 6, 1927, along edge of 
forest in Rio Suraté Valley, above Suraté, Department of Santander, 
Colombia, alt. 2000-2300 meters, and deposited in the herbarium of the 
New York Botanical Garden. Duplicate at N. It is a species of the rela- 
tionship of S. dichotrianthus Eichl., from which it differs by its larger 
papyraceous leaves, of which the venation is very prominent. 


Oryctanthus lucarquensis (H.B.K.) comb. nov. Loranthus lucarquensis 
H. B. K. Nov. Gen. & Sp. 3: 440. 1818. Phthirusa lucarquensis G. Don Gen. 
Syst. 3: 421. 1834. 


This species, known from the Province of Loja, Ecuador, falls into the 
Section Cladocolea (v. Tiegh.) Engl. of Oryctanthus. The section is also rep- 
resented by five Central American species.! 


Oryctanthus Archeri sp. nov. Frutex scandens parasiticus glaber; ramulis 
elongatis teretibus lenticellosis; petiolis rugosis canaliculatis suboppositis 
7-9 mm. longis; laminis coriaceis ovato-oblongis, 5.5—7 cm. longis, 3-4 cm. 


1 Engl. & Prant] Nat. Pfl. Nachtr. III.1: 135. 1897. 
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latis, basi rotundatis, apice breviter acuminatis, margine integris, utrinque 
minute stomatiferis, pinnatinerviis, costa supra leviter impressa subtus 
prominente, nervis lateralibus 3- vel 4-jugis saepe e costa prope basin orienti- 
bus adscendentibus utrinque leviter elevatis, venulis reticulatis elevatis vel 
inconspicuis; inflorescentiis spicatis 2-5 in axillis foliorum 1.5-3 cm. longis 
10—15-floris; floribus solitariis sessilibus, bracteis deciduis ovatis ad 2.5 mm. 
longis subtentis; calyculo breviter cylindrico vel cyathiformi, sub anthesi 
circiter 1.5 mm. longo et lato, limbo brevi erecto membranaceo subintegro 
vel minute 4-apiculato; perigonio carnoso ad basin 4-lobato, lobis ovato- 
oblongis, circiter 2.8 mm. longis et 1.3 mm. latis, basi contractis, apice acutis; 
staminibus quam perigonio paullo brevioribus; filamentis lobis adnatis; 
antheris sessilibus deltoideo-ovoideis, 0.8 mm. longis, basi subcordatis, apice 
subacutis; stylo carnoso circiter 2 mm. longo, stigmate subtruncato; baccis 
ovoideis vel obovoideis ad 6 mm. longis, apice truncatis. 


Type, W. A. Archer 1521, collected Jan., 1931, at La Sierra, 18 kilo- 
meters north of Medellin, Department of Antioquia, Colombia, alt. about 
2000 meters, and deposited in the U.S. National Herbarium (no. 1,517,470). 
The collector notes that the flowers are dull yellow-green, the fruit rose- 
red when young, becoming blue with a grayish bloom. It is a species of the 
Section Cladocolea (v. Tiegh.) Engl., related to O. lucarquensis (H. B. K.) 
A. C. Smith, from which it differs by its larger leaves and longer spikes, 
which are aggregated rather than solitary. These two species, with solitary 
sessile tetramerous flowers subtended by single bracts, are readily dis- 
tinguished from others of the family in South America. 


MONIMIACEAE 


Siparuna Archeri sp. nov. Frutex 2-4 m. altus; ramulis divaricatis sub- 
teretibus fuscescentibus minute stellulato-pilosis; petiolis subteretibus parce 
pilosis 4-7 mm. longis; laminis viridibus elliptico-oblongis, 15-20 cm. longis, 
4.5—7 cm. latis, basi cuneatis vel acutis, apice acuminatis, margine subintegris, 
utrinque parce praecipue nervis pilos stellatos minimos gerentibus, pinnatiner- 
viis, nervis lateralibus 12—15-jugis arcuato-adscendentibus prope marginem 
subanastomosantibus, cum costa supra elevatis subtus prominentibus, venulis 
copiose reticulatis utrinque elevatis; inflorescentia axillari cymosa brevi 3-7- 
flora; pedunculo 5-7 mm. longo, cum floribus plus minusve dense fusco-stellu- 
lato-piloso; pedicellis 1-3 mm. longis; floribus o@ circiter 1.5 mm. diametro; 
tepalis erectis oblongis rotundatis incurvatis 0.8—-1 mm. longis et latis, extra 
pilosis intus glabris; velo tenuiter carnoso angusto plano circiter 0.3 mm. 
lato; staminibus 10-12, exterioribus majoribus et exsertis, pallidis glabris 
tenuiter carnosis oblongis subacutis, maximis 0.8 mm. longis et 0.3 mm. latis; 
antheris filamenta aequantibus, poris ovalibus contiguis circiter 0.25 mm. 
longis; floribus 2 sub anthesi quam co paullo majoribus; tepalis eis #7 simili- 
bus; velo conico-elevato 0.5 mm. longo, ore 0.2 mm. diametro; stylis 6-8 
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liberis recurvatis circiter 0.6 mm. exsertis; drupis coriaceis rugosissimis sub- 
globosis circiter 1 cm. diametro. 


Type, W. A. Archer 1840, collected in April or May, 1931, near Quibdé, 
on Rio Atrato, Intendencia of Chocé, Colombia, alt. about 60 meters, and 
deposited in the U. S. National Herbarium (no. 1,518,730). The collector 
notes that the fruit is cream-colored tinged with red, has a strong lemon 
odor, and when ripe dehisces violently and irregularly. It is a species not 
closely related to any known from Colombia, but allied to the Central 
American S. nicaraguensis Hemsl., than which it has proportionately 
narrower leaves with shorter petioles. The present species has smaller 
flowers than S. nicaraguensis, the tepals more erect and more deeply dis- 
tinct from one another, and the stamens nearly twice as many. From S. 
macrotepala Perk., a Peruvian ally, the new species differs by its more 
numerous lateral nerves, longer petioles, smaller tepals, etc. 

SIPARUNA VENEZUELENSIS Perk. This species, previously known from 
Fendler 2358 (type coll., a sheet of which is at K), from Colonia Tovar, 
State of Aragua, Venezuela, proves to be fairly common in the Eastern 
Cordillera of Colombia. Here it grows in dense wet woods of the temperate 
zone, at altitudes of 2000-3000 meters, becoming a slender shrub up to 6 
or 7 meters in height. It is represented by the following Killip & Smith 
collections: Santander: Rio Surat4 Valley, above Surat4, 21161 (N, Y); 
Western slope of Mt. San Vicente, near Charta, 18972 (N, Y); Southern 
slope of Mt. San Martin, near Charta, 19150 (N, Y), 19177 (N, Y); Las 
Vegas, 16039 (N, Y). On these specimens the ? flowers are somewhat more 
mature than those of the type collection, demonstrating the enlargement 
of tepals after anthesis to a size of 3 mm. by 1.5 mm. 


Siparuna sinuata sp. nov. Frutex vel arbor parva; ramulis teretibus fuscis 
glabris; petiolis rugosis oppositis vel suboppositis 7-14 mm. longis, superne 
anguste alatis, alis parce pilosis; laminis chartaceis oblongis vel obovato- 
oblongis, 7-10 cm. longis, 3-4 cm. latis, basi truncatis vel obtusis, apice 
breviter acuminatis, apice ipso obtusis, margine irregulariter sinuato-crenula- 
tis, utrinque glabris, pinnatinerviis, nervis lateralibus 7- vel 8-jugis arcuato- 
adscendentibus prope marginem subevanescentibus, cum costa utrinque planis 
vel leviter elevatis, venulis paucis planis; inflorescentiis @ in foliorum axillis 
plerumque binis, maturitate 2-3 cm. longis 10—20-floris, glabris vel parcissime 
cinereo-pilosis; pedicellis 1-4 mm. longis; floribus o nigrescentibus sub- 
coriaceis maturitate 4-5 mm. diametro, parce minute luteo-glandulosis; 
receptaculis obconico-subglobosis supra medium limbo angusto 0.5 mm. lato 
obtuse 6-gono (e tepalis connatis saepe parce setosis constante) circumdatis; 
velo conico-elevato circiter 1.8 mm. longo, ore maturitate circiter 1.5 mm. 
diametro; staminibus circiter 6 nigrescentibus, margine membranaceis, dor- 
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saliter parce glandulosis, oblongis, circiter 3 mm. longis, ad 1.8 mm. latis, 
apice subacutis; filamentis quam loculis triplo longioribus; poris ovalibus 
contiguis circiter 0.5 mm. longis; inflorescentiis 9 et drupis desideratis. 


Type, R. A. Toro 1346, collected Sept. 10, 1928, at San Roque, near 
Medellin, Department of Antioquia, Colombia, and deposited in the her- 
barium of the New York Botanical Garden. It is a species related to S. 
venezuelensis Perk., from which it differs by having the leaves rounded 
rather than acute at base, the margins sinuate rather than denticulate, 
the inflorescence longer and the tepals more reduced. 

SIPARUNA PENNELLII Perk. Colombia: Antioquia: Valparaiso, near 
Medellin, Toro 1378 (Y). Previously known from the Departments of 
Caldas and El Valle. Our specimen, the precise vegetative equal of earlier 
collections, is apparently the first collection of @ inflorescence, which is 
here described: 


o' inflorescences usually 2 in leaf axils, subglabrous (deciduously stellu- 
late-pilose), 10-20 mm. long, 6—12-flowered; pedicels 1-3 mm. long; mature 
flowers about 3.5 mm. in diameter; tepals 6 (rarely 5), minute, fused into a 
narrow ridge about 0.4 mm. broad; receptacle obconical-subglobose, densely 
pale yellow-glandular within; velum conical-elevated, membranous, about 1.3 
mm. long, the aperture 1—-1.3 mm. in diameter; stamens about 7, at maturity 
exserted, densely pale yellow-glandular on both surfaces (glands sessile, 0.1 
mm. in diameter), oblong or ovate, obtuse at apex, 2.5—2.8 mm. long, 1.5-2.3 
mm. broad; filaments 2 or 3 times as long as anthers, membranous; pores oval, 
0.5 mm. long, the valves contiguous in dehiscence. 

Siparuna tapatana sp. nov. Frutex 3-5 m. altus; ramis elongatis gracilibus 
divaricatis; ramulis teretibus fuscis minute cinereo-stellulato-pilosis; petiolis 
oppositis vel suboppositis teretibus 7-15 mm. longis velut ramulis novellis 
pilosis; laminis papyraceis oblongis vel elliptico-oblongis, 12-15 cm. longis, 
5-7 cm. latis, basi obtusis vel anguste subcordatis, apice acuminatis, margine 
irregulariter serratis (dentibus minute callosis 5 vel 6 per centimetrum), 
utrinque subglabris vel parce stellulato-pilosis, stellis secus nervos principales 
densioribus, pinnatinerviis, nervis lateralibus circiter 10-jugis patulis prope 
marginem adscendentibus et irregulariter anastomosantibus, cum costa supra 
planis subtus prominentibus, venulis reticulatis saepe supra occultis; in- 
florescentiis o& cymosis, cymis in foliorum axillis 1-3 paucifloris 10-15 mm. 
longis, juventute ubique dense fusco-stellulato-pilosis; pedicellis 4-6 mm. 
longis; floribus o maturitate subglabris 2-3 mm. diametro; receptaculis 
obconico-subglobosis superne limbo angusto 0.5 mm. lato obtuse 5- vel 6-gono 
(e tepalis connatis constante) circumdatis; velo molliter carnoso glabro conico- 
elevato circiter 1.3 mm. longo, ore minuto circiter 0.4 mm. diametro; stamini- 
bus circiter 6 carnosis glabris eglandulosis oblongo-ovatis, circiter 2.5 mm. 
longis, 0.8-1.5 mm. latis, apice contractis sed obtusis; filamentis quam an- 
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theris duplo longioribus; antheris per poros ovales contiguos circiter 0.7 mm. 
longos dehiscentibus; floribus 9 sub anthesi quam co majoribus; pedicellis 
ad 12 mm. longis; tepalis quam eis @ majoribus carnosis deltoideis, circiter 
0.8 mm. longis, 1-2 mm. latis; velo conico-elevato maturitate 0.5 mm. longo, 
ore circiter 0.4 mm. diametro; stylis 5-7 praeter apicem subcohaerentibus, 
circiter 1 mm. exsertis; drupis juvenilibus subglobosis glabris 5 mm. diametro. 


Type, Killip & Smith 20330, collected Mar. 5 or 6, 1927, in woods on 
the western side of Culuga Valley, above Tapataé, north of Toledo, De- 
partment of Norte de Santander, Colombia, alt. about 2300 meters, and 
deposited in the herbarium of the New York Botanical Garden. Duplicate 
at N. Another collection, also from Norte de Santander, is: Woods along 
stream near Loso, north of Toledo, 2200—2400 m., Killip & Smith 20399 
(N, Y). The type collection bears o flowers, the other here cited bears 9. 
It is a species related to S. Pennellii Perk., from which it differs by having 
the leaves thinner in texture and more closely and conspicuously serrate 
and the young parts more noticeably pilose. In structure of the o& flowers 
the two species are closely allied; however, in S. tapatana the stamens are 
carnose and eglandular, while in S. Pennelliit they are membranous and 
densely glandular. The 9° flowers of the new species are more persistently 
pubescent than those of S. Pennellit. 


Siparuna asterotricha sp. nov. Frutex; ramulis crassis rectis teretibus, 
pilis stramineis stellatis subtomentosis dense indutis (pilorum ramulis ad 0.5 
mm. longis); petiolis suboppositis teretibus velut ramulis densissime tomen- 
tosis 7-12 mm. longis; laminis oblongis vel elliptico-oblongis, 11-13 cm. longis, 
4-5.5 cm. latis, basi rotundatis vel obtusis, apice breviter caudato-acuminatis, 
margine sinuato-serratis (dentibus callosis 4-6 per centimetrum), utrinque 
praecipue nervis pilos stellatos 10-15-ramosos gerentibus, pilis supra circiter 
0.4 mm. diametro et 4-7 per millimetrum quadratum, pilis subtus circiter 
0.7 mm. diametro et 2-4 per millimetrum quadratum, pinnatinerviis, costa 
supra elevata subtus prominente, nervis lateralibus plerumque 10-jugis 
arcuato-adscendentibus, prope marginem subanastomosantibus, supra planis 
subtus elevatis, venulis obscure reticulatis; inflorescentiis axillaribus sub- 
spicatis solitariis vel binis 10—20-floris, partibus exterioribus pilis minutis 
dense stellato-tomentosis; pedunculo 2—3.5 cm. longo; pedicellis 3-6 mm. 
longis; floribus co sub anthesi 4-7 mm. diametro; receptaculo obconico cir- 
citer 2 mm. longo et 3 mm. diametro; tepalis nigrescentibus patulis oblongis, 
circiter 2 mm. longis et latis, apice rotundatis, intus glabris; velo breviter 
cylindrico, circiter 1 mm. longo, margine integro et membranaceo; staminibus 
subcoriaceis 10-12 oblongis, exterioribus et maximis circiter 2.5 mm. longis 
et 1.5 mm. latis, per poros contiguos circiter 0.6 mm. diametro dehiscentibus; 
floribus 9 desideratis; drupis coriaceis longipedicellatis subglobosis circiter 
15 mm. diametro. 
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Type, R. A. Toro 966, collected Feb. 1, 1928, at Tamesis, near Medellin, 
Department of Antioquia, Colombia, and deposited in the herbarium of 
New York Botanical Garden. It is a very distinct species, characterized by 
the small leaf hairs, the size and distribution of which are remarkably 
uniform. From S. Trianae A. DC., probably its nearest ally, it is distin- 
guished by the pubescence, the larger leaves, the longer inflorescence, and 
the larger tepals. The single fruit on the type specimen is found on an in- 
florescence which also bears o&@ flowers; 2 flowers are lacking. 


Siparuna elliptica sp. nov. Frutex; ramulis fuscis angulatis vel subtereti- 
bus, juventute pilis stellatis cinereis 1-2 mm. longis indutis, demum glabres- 
centibus; petiolis oppositis rugosis subteretibus velut ramulis juvenilibus 
pilosis 1.5—4 cm. longis; laminis papyraceis elliptico-oblongis 20-25 cm. longis, 
13-16 cm. latis, basi rotundatis, apice rotundatis vel obtusis, margine sinuato- 
serratis (dentibus callosis 3-5 per centimetrum), supra praecipue nervis pilis 
simplicibus indutis demum glabrescentibus, subtus pilos stellatos ad 1 mm. 
latos gerentibus, pinnatinerviis, costa crassa utrinque prominente, nervis 
lateralibus 15—18-jugis rectis patulis prope marginem adscendentibus utrinque 
leviter elevatis, venulis copiose anastomosantibus utrinque leviter elevatis vel 
planis; inflorescentiis ¢o axillaribus solitariis vel binis cymosis ad 4 cm. longis 
8-15-floris; pedunculo rugoso 1.5—2.5 cm. longo, pilis simplicibus vel stellatis 
piloso, pedunculorum ramulis apice 3- vel 4-floris; pedicellis 3-6 mm. longis; 
receptaculo obconico sub anthesi circiter 5 mm. longo et 4 mm. diametro, velut 
pedunculo molliter piloso; tepalis 5 carnosis nigrescentibus oblongis patulis, 
4-5 mm. longis, 1.5—2 mm. latis, apice subacutis et minute calloso-mucronatis, 
maturitate utrinque glabris; velo membranaceo elevato-conico, circiter 2 mm. 
diametro, ore parvo; staminibus 7 vel 8 dorsaliter parce glandulosis oblongis 
vel ovatis, circiter 3 mm. longis, exterioribus ad 3 mm. latis, margine mem- 
branaceis, apice obtusis, per poros contiguos ad 1 mm. longos dehiscentibus; 
inflorescentiis 9 et drupis desideratis. 


Type, R. A. Toro 401, collected Aug. 20, 1927, at Titiribi, near Medel- 
lin, Department of Antioquia, Colombia, and deposited in the herbarium 
of the New York Botanical Garden. Doubtless larger leaves than those 
above described will be found on more mature specimens. It is a species 
related to S. amplifolia A. DC., from which it differs by having the pubes- 
cence less dense throughout, the tepals 5 rather than 3 or 4, and the re- 
ceptacle soft pilose rather than densely hispid. 

Siparuna huilensis sp. nov. Frutex dioecus; ramulis elongatis teretibus, 
pilis ferrugineis stellato-tomentosis deciduis ad 0.8 mm. longis ac etiam pilis 
brevioribus puberulis persistentibus indutis; petiolis plerumque ternatis sub- 
teretibus velut ramulis pubescentibus 10-20 mm. longis (raro 25 mm.); 
laminis chartaceis (senioribus coriaceis et bullatis) oblongis vel obovato-ob- 
longis, 12-17 cm. longis, 5.5—7.5 cm. latis, apice subacutis vel breviter acumi- 
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natis, basi cuneatis (basi vera anguste truncatis vel subcordatis), margine 
subintegris vel crenato-serratis (dentibus 2-5 per centimetrum) saepe anguste 
revolutis, utrinque pilos stellatos 0.3-0.4 mm. diametro gerentibus, pinnati- 
nerviis, nervis secundariis 9—11-jugis arcuato-adscendentibus, cum costa supra 
planis vel impressis subtus prominentibus, venulis reticulatis supra saepe 
impressis subtus leviter elevatis; inflorescentiis o& desideratis; inflorescentiis 
2 cymosis plerumque 2 vel 3 in axillis foliorum 5—10-floris; pedunculo gracili 
1-3 cm. longo fusco-stellato-puberulo; pedicellis sub anthesi 3-5 mm. longis; 
floribus 9 extus velut pedunculo puberulis demum glabrescentibus, recep- 
taculo obconico sub anthesi circiter 2 mm. longo et 3 mm. diametro; tepalis 
5 (raro 6) intus glabris patulis ovatis subacutis calloso-mucronatis, 1.5—2.5 
mm. longis, 1.7-2 mm. latis; velo elevato-conico molliter carnoso glabro 
1-1.5 mm. longo, ore circiter 0.4 mm. diametro; stylis circiter 8 nigrescentibus 
leviter cohaerentibus, circiter 1 mm. exsertis apice divaricatis; drupis coriaceis 
subglobosis ad 12 mm. diametro, pedicellis ad 20 mm. longis. 


Type, Rusby & Pennell 869, collected Aug. 1-8, 1917, in forest east of 
Neiva, Department of Huila, Colombia, alt. 1800-2300 meters, and de- 
posited in the herbarium of the New York Botanical Garden. Other col- 
lections from the same locality are: Rusby & Pennell 583 (Y), 870 (Y). All 
three of these specimens are 9 ; the latter bears somewhat smaller leaves 
than the type but is similar in other respects. The collectors note that the 
plant is aromatic and the tepals greenish-white. It is a species related to 
S. Mutisii (H.B.K.) A. DC., from which it differs by having its leaves 
larger, more persistently pilose, and with more numerous secondary nerves. 
The ? flowers of the new species have the velum conical rather than plane. 


Siparuna pectinata sp. nov. Frutex dioecus 2-4 m. altus; ramulis paucis 
rectis divaricatis teretibus, pilis ferrugineis stellato-tomentosis circiter 0.5 
mm. longis dense indutis; petiolis suboppositis subteretibus velut ramulis 
tomentosis 6-16 mm. longis; laminis oblongis, 8-15 cm. longis, 4.5—7 cm. latis, 
basi rotundatis vel subcuneatis, apice subacutis, margine prominenter crenato- 
serratis (dentibus irregularibus 3-7 per centimetrum, versus basin et summo 
petioli elongatis), utrinque praecipue nervis pilos stellatos 4—9-ramosos geren- 
tibus, pilis supra circiter 0.8 mm. diametro et 2-4 per millimetrum quadratum, 
pilis subtus paullo majoribus, pinnatinerviis, costa supra leviter elevata sub- 
tus prominente, nervis lateralibus plerumque 9-jugis arcuato-adscendentibus 
supra planis subtus elevatis, venulis inconspicue reticulatis; inflorescentiis @ 
cymosis plerumque 2 vel 3 in axillis foliorum 8—15-floris (floribus mox deciduis), 
ubique partibus exterioribus pilis ferrugineis circiter 0.3 mm. longis dense et 
arcte stellato-tomentosis; pedunculo 4-10 mm. longo; pedicellis gracilibus 2-3 
mm. longis; floribus @ sub anthesi circiter 3.5 mm. diametro, receptaculo 
1-1.5 mm. longo; tepalis 5 vel 6 patulis deltoideis acutis basi connatis, 1-1.3 
mm. longis, 1.5—2 mm. latis; velo plano intus glabro 1.3-1.5 mm. diametro, 
ore circiter 0.4 mm. diametro; staminibus 6-8, antheris sessilibus oblongis 
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circiter 1 mm. longis et latis, apice rotundatis vel obtusis, squamas castaneas 
minutas dorsaliter gerentibus, per poros circiter 0.3 mm. diametro dehiscenti- 
bus; inflorescentiis 9 axillaribus brevibus plerumque solitariis 3-5-floris, 
velut o tomentosis; floribus 9 quam eis o& majoribus, sub anthesi 5-7 mm. 
diametro, receptaculo obconico circiter 2.5 mm. longo et diametro; tepalis 6 
vel 7 patulis ovatis subacutis circiter 2 mm. longis et latis; velo molliter car- 
noso plano circiter 3 mm. diametro, ore minuto; stylis circiter 12 nigrescenti- 
bus erectis leviter cohaerentibus circiter 0.7 mm. exsertis. 


Type, Killip & Smith 21135, collected Dec. 11-15, 1926, in woods on 
the northern slope of Mesa de los Santos, above Piedecuesta, Department 
of Santander, Colombia, alt. 1000-1500 meters, and deposited in the her- 
barium of the New York Botanical Garden. Duplicate at N. Another col- 
lection from the same locality is Killip & Smith 15056 (N, Y). Description 
of & flowers is from the type collection, of 2 flowers from no. 15056. 
Leaves of the 9 plant appear to be slightly larger and more acute at base 
than those of the o plant. It is a species readily distinguished by the 
exaggerated serrations at the base of the leaves, which are given a ragged 
appearance. The unusually close tomentum is also characteristic. It is not 
closely related to any Colombian species, but may be allied to the Central 
American S. éetraceroides Perk., from which, in addition to foliage char- 
acters, it differs by having the upper surface of tepals and velum densely 
tomentose rather than glabrous. 


Siparuna subscandens sp. nov. Frutex subscandens 6-10 m. altus; ramulis 
elongatis teretibus, juventute pilis densis ferrugineis stellatis ad 0.3 mm. 
longis indutis, demum glabrescentibus; petiolis oppositis vel suboppositis 
canaliculatis dense et arcte ferrugineo-tomentosis 8-18 mm. longis; laminis 
eliiptico-oblongis maturitate coriaceis, 8-16 cm. longis, 3.5—7 cm. latis, basi 
acutis vel subacutis, apice breviter acuminatis, margine crenatis (dentibus 
minute apiculatis 4 vel 5 per centimetrum), utrinque pilis stellatis circiter 0.3 
mm. diametro ferrugineo-tomentosis, pinnatinerviis, nervis lateralibus 8—10- 
jugis rectis adscendentibus, cum costa supra subplanis subtus prominentibus, 
venulis reticulatis supra planis subtus elevatis; inflorescentiis @ axillaribus 
plerumque binis 6—12-floris; pedunculo 7-15 mm. longo velut ramulis fer- 
rugineo-tomentoso; pedicellis crassis 2-5 mm. longis; floribus o& extra dense 
tomentosis, receptaculo campanulato sub anthesi 1.5—2.5 mm. longo et 2.5-3 
mm. diametro; tepalis 5 aequalibus erectis oblongis, 0.6—0.8 mm. longis, 1—1.5 
mm. latis, apice rotundatis et apiculatis, intus glabris; velo plano molliter 
carnoso nigrescente glabro 1.8-2.5 mm. diametro, ore sub anthesi 0.5 mm. 
diametro; staminibus circiter 15 molliter carnosis fusco-castaneis luteo- 
glandulosis ovato-deltoideis, exterioribus et maximis 1.3-1.5 mm. longis 
et basi latis, apice acutis, per poros contiguos circiter 0.7 mm. longos de- 
hiscentibus; inflorescentiis 9 et drupis desideratis. 
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Type, W. A. Archer 1361, collected at La Sierra, 18 kilometers north 
of Medellin, Department of Antioquia, Colombia, alt. about 2000 meters, 
and deposited in the herbarium of the New York Botanical Garden. Du- 
plicate at N. It is a species related to S. asperula (Tul.) A. DC., which it 
closely resembles in foliage. However, the new species apparently never 
has the leaves ternate. From S. asperula it also differs by having the in- 
florescence longer, the velum of o flowers glabrous, and the stamens twice 
as numerous. 


Siparuna quadrangularis sp. nov. Frutex 1-2 m. altus; ramulis crassis 
quadrangulatis subnigrescentibus cinereo-stellato-pilosis (stellis ad 1 mm. 
latis); petiolis oppositis crassis angulatis vel subteretibus velut ramulis pilosis 
2.5-5 cm. longis; laminis oblongis, 25-35 cm. longis, 16—20 cm. latis, basi 
rotundatis, apice (?, specimino nostro incompleto), margine irregulariter ser- 
ratis (dentibus 3-5 per centimetrum), supra parce (nervis dense) stellato- 
pilosis, subtus pilis stellatis densis cinereis villosis indutis, pinnatinerviis, 
costa crassa supra elevata subtus prominentissima, nervis lateralibus 15—20- 
jugis patulis rectis supra planis vel elevatis subtus prominentibus, venulis 
copiose reticulatis supra planis subtus elevatis; inflorescentia o& desiderata; 
inflorescentia 9 axillari brevi 2—5-flora; pedicellis 2-4 mm. longis; floribus 9 
ad summum tubi sub anthesi 2-2.5 mm. diametro, tubo cum pedicello dense 
stellato-piloso, stellis ad 0.5 mm. longis; tepalis 4 carnosis late ovatis, 3-4 mm. 
longis et latis, apice apiculatis, extra et margine parce pilosis intus glabris; 
velo carnoso glabro conico-elevato circiter 0.8 mm. longo, ore circiter 0.6 mm. 
diametro; stylis 10—12 liberis recurvatis circiter 1.3 mm. exsertis. 


Type, Hitchcock 21317, collected Sept. 2, 1923, between Portovelo 
(Gold Mine near Zaruma) and El] Tambo, Province of Oro, Ecuador, alt. 
600-1000 meters, and deposited in the herbarium of the New York Botan- 
ical Garden. It is a species related to S. eriocalyx (Tul.) A. DC., and S. 
gesnerioides (H.B.K.) A. DC., from both of which it differs by having its 
branchlets quadrangular and its tepals apparently always 4 rather than 
4 to 6. Compared with S. eriocalyx, the new species has the leaves larger and 
the tepals glabrous within; compared with S. gesnerioides, it has the in- 
florescence shorter and the styles about twice as many. 
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Cultural races and the production of variants in 
Pestalozzia funerea' 


CLYDE CHRISTENSEN? 


(WITH SIX TEXT FIGURES) 


INTRODUCTION 


In 1929, in the course of a study of a leaf disease of longleaf pine (Pinus 
palustris Mill.), the writer frequently found Pestalozzia funerea Desm. 
growing saprophytically on those portions of the leaves which had been 
killed by Septoria acicola (Thiim). A large number of single spores of P. 
funerea were isolated, and it soon became evident that the species com- 
prises many different cultural races. Not only were a considerable number 
of races isolated, but variants appeared frequently in some of the cultures. 
As the material seemed very interesting from a mycological viewpoint, a 
study was made of the different races and their tendency to produce vari- 
ants. 


MATERIAL AND METHODS 


Cultures were made by cutting out small sections of the needles, sur- 
face sterilizing the sections, and placing them on malt agar in petri dishes. 
The fungus grew rapidly on the agar and within a week it produced an 
abundance of acervuli on the surface of the cultures. One hundred and 
fifty single spores were isolated, 125 from the acervuli on the needles of 
longleaf pine and 25 from acervuli produced in the cultures described 
above, most of them by the plate dilution method. The cultures derived 
from these were grown on agar slants in test tubes, and those which ap- 
peared to be different from each other were transferred in duplicate to 
malt agar in 200 cc. Erlenmeyer flasks, each containing 32 cc. of agar. 
When these flask cultures were compared with one another, striking dif- 
ferences were observed in rate of growth, appearance of mycelium, and 
production of spores. 

In the 150 cultures, derived from single spores, fifteen different races 
were found, each of which could be distinguished from every other one by 
rate of growth, color and topography of the surface mycelium, the abun- 
dance, manner, and time of spore production, and color and morphology 


of spores. 


! Paper No. 1103 of the Journal Series of the Minnesota Agricultural Experiment 
Station. 

2 The writer wishes to express his indebtedness to Dr. E. C. Stakman, under whose 
direction this work was done. 
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To facilitate a comparative study, all of the parent cultures, obtained 
in the manner described above, and the sectors which appeared in these 
cultures, were transferred in duplicate to Coon’s, Richard’s, and malt agar 
in 200 cc. Erlenmeyer flasks. 


GROWTH CHARACTERS 


In the cultures obtained from the pine needles at least a dozen very 
distinct races could be distinguished solely by their growth characters. 
To illustrate the differences between some of the races, several of them will 
be described as they appeared on malt agar, when the cultures were twelve 


days old. 


Race 4: Mycelium in a dense flat mat; no aerial mycelium; three promi- 
nent concentric zones present, the outer one { inch wide and white, the second 
one } inch wide and pale yellowish brown, and in the center a lighter colored 
disc } inch in diameter. No spores produced. 

Race 6: Mycelium in a dense flat mat as in 4, but more scanty; uni- 
formly yellowish brown, with a darker concentric band faintly visible in the 
center. Same rate of growth as 4. No spores produced. 

Race 5: Mycelium white, abundant, appressed. Acervuli abundant in 
four broad concentric bands; acervuli very small, running together to form 
black, shiny, moist patches. 

Race 18: Mycelium closely packed, grayish, aerial mycelium united into 
netlike tufts. Acervuli numerous, varying in size, evenly distributed. 

Race 25: Mycelium with a pinkish tint, closely packed in a thick layer 
on the surface of the agar. Aerial mycelium united into tiny netlike tufts. 


The above descriptions illustrate the method used in differentiating the 
races, but they hardly give an adequate conception of the degree of divers- 
ity of races on artificial media. Some of the races grew as much in three 
days as others did in three weeks; in some the mycelium was appressed, 
in others densely flocculent, in others woven into netlike tufts; in some the 
color was very white, in others a dirty grayish green, faint yellow, or deli- 
cate pink; in some races the growth was marked with rings, in others it 
was uniform throughout; some produced only a few spores, while in others 
the cultures were black with spores. 

These races have been grown for more than a year on artificial media 
and few of them have shown any noticeable tendency to vary in a per- 
manent way, except where sectors appeared. Their growth was different 
under different conditions, and on different media, but always, when re- 
turned to the medium upon which they were first grown, they displayed 
the characteristics of the original cultures. Six of the races are shown in 


figure 1. 
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Fig. 1. Six races of Pestalozzia funerea isolated from pine needles. Cultures grown 
under similar conditions. /, race 8; 2, race 2; 3, race 7; 4, race 3; 5, race 6; 6, race 4. 
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SPORE PRODUCTION 


In the comparative study of these races on the three different media, 
the number of days elapsing from the time of inoculation of the flasks to 
the appearance of acervuli in each culture was recorded. While it is recog- 
nized that this is a character which apparently may vary somewhat with 
slight changes in environment, yet in a strictly comparative study, carried 
out under conditions which permitted only very small differences in en- 
vironment between any two cultures, great differences in the time, man- 
ner, and abundance of spore production may be assumed to carry some 
weight in the differentiation of races, especially when coupled with other 
characteristics. 

Wenner (1914), working with Pestalozzia funerea, found that his origi- 
nal cultures formed conidia in ten to fifteen days after inoculation, while 
his later cultures, which were subcultures of the original ones, formed co- 
nidia in three days. He said that possibly the fungus had become better 
adapted to the medium. The evidence which has been collected against 
the theory of such rapid adaptation of fungi would make it seem possible 
that the phenomenon might be explained more plausibly in either of the 
following ways: Either he gradually and unconsciously changed the me- 
dium to suit the conditions necessary for the production of spores, which 
is unlikely, or, which seems more probable, he had a mixed culture of 
several races and gradually selected those which produced conidia in a 
short time. It is possible, too, that variants may have arisen which pro- 
duced spores in a shorter time than the parent cultures. In the races 
studied by the writer great differences were found in the time required to 
form spores. One race produced an abundance of spores in three days, 
another required thirty days to produce spores, and some did not produce 
any at all. (See table 1). Repeated experiments have proved this to be a 
constant character. 

Not only was there considerable difference in the time required to pro- 
duce spores but there was also an appreciable difference in the abundance 
of acervuli produced, and in their size and position on the culture. For 
example, cultures of race 25 always produced an abundance of acervuli 
distributed over the surface of the culture in several broad, black bands, 
while in cultures of race 26 they were produced in fewer numbers and were 
distributed evenly over the surface. In cultures of race 18 they were pro- 
duced in great abundance, evenly distributed over the surface, appearing 
as tiny, slightly protruding pimples, while in cultures of race 17 they were 
very sparsely produced, and appeared in isolated groups; they looked like 


specks of dust on the surface, so small that they were barely perceptible. 
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A biometrical study was made to determine whether there were signifi- 
cant differences in the size of spores of the different races, using only those 
races in which it was thought, from general observation, that differences 
might be present. The technique of obtaining a random sample was as 
follows: An inoculating needle was drawn across a culture several times, 
and the spores so obtained were placed in a test tube containing about 
5 cc. of distilled water. The tube was thoroughly shaken and several drops 
of the spore suspension were placed on a slide. One hundred spores from 
each race were measured. The results are given in table 2. It is apparent 
that no important difference was found in the length of spores and length 
of median cells between any two of the races studied, but there is a distinct 

CABLE 1 


Number of days from inoculation to production of acervuli in seven races of Pestaloszia funerea grown 


in duplicate on three different agar media at room temperature. 


MEDIUM 
MALT RICHARD’S COON’S 
RACE 
FLASK FLASK FLASK 
1 1 2 1 2 
1 18 18 13 10 18 18 
2 1 
5 3 3 3 3 3 3 
24 30 33 18 24 17 17 
10 13 13 17 17 12 12 
8 S S 6 6 6 6 
2 4 4 4 4 4 4 


! No acervuli formed. 


difference in length of setae. In race 2-1 the setae averaged 15.63 microns 
in length, while in race 10-2 they averaged 33.93 microns, or more than 
twice as long. This difference is large enough and constant enough to sepa- 
rate these two forms rather sharply. The other forms were intermediate 
between these two. 

Guba (1929) has made a key for a part of the genus Pestalozzia, in 
which he separates the different species largely upon the basis of spore 
measurements, the length of median cells of P. funerea being from 15 to 
18 microns. Two of the races studied by the writer fell below the lower 
limit, and the other two were just above it. Guba gives the upper limit of 
length of setae in P. funerea as 20 microns, but the foregoing analysis 
shows that some may exceed this limit by more than ten microns. These 
apparent discrepancies between Guba’s results and the writer’s may be 
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due to the fact that the spores measured by Guba were obtained from 
plant tissues, while those measured by the writer were from cultures on an 
artificial medium, although it is possible that some of the races investi- 
gated by the writer were genotypically different from those with which 
Guba worked. Or, it may be a combination of both heredity and environ- 
ment. Whatever the true explanation may be, it would seem desirable to 
widen the limits of the species somewhat. 

It is not the aim of the writer to set up a criterion whereby the different 
races of this fungus might be differentiated from one another on the basis 
of morphological differences in the spores; even if that could be done, it 
would be of little advantage. It is desired to show merely that there are 

ABLE 2 


, i 6) ' 
Comparison of length of spores, length of three median cells, and length of setae 


4 


of different races of Pestalozzia funerea. 


Race 17-1 21 10-2 

Length of spores 23.768 22.248 22.851 

Probable error 0.125 0.105 0.111 

Race 17-1 10-2 12 2-1 

Length of median cells 15.069 15.276 14.409 14.313 

Probable error 0.073 0.060 0.067 0.060 

Race 21 10-2 12 2-1 5 
Length of setae 18.42 33.93 16.53 15.63 24.96 
Probable error 0.206 391 0.379 0.233 0.305 


perceptible differences between the spores produced by the different races 
when grown under similar conditions. The data are given as added proof 
of the existence of distinct races within the species. 

Coloring of the median cells also has been considered an aid in separat- 
ing species of Pestalozzia. In the different races studied by the writer the 
cell coloring varied sufficiently to serve as a distinguishing characteristic 
of certain races. For example, numbering the three colored cells consecu- 
tively from the end which bears the stalk toward the end which bears the 
setae, the following differences were observed. In the spores of race 21 the 
first colored cell was light brown, and the second and third were very dark 
brown. In the spores of race 2 the first colored cell was almost transparent 
and the other two were very light brown, being about the same color as 
the first cell in the spores of race 21. In the spores of race 12 the first colored 
cell was almost transparent, the second was dark, and the third was 
slightly lighter than the second. Races 21 and 2 could be separated from 


each other and all others on this basis, and race 12 could be separated from 
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some of the other races, but not from all, on the same basis. These differ- 
ences within one species make it seem likely that coloring of the median 
cells may not always be a very reliable character for delimiting species. 
These dissimilarities in the spores were not dependent upon the age 
of the cultures. In so far as the writer has been able to determine by general 
observation and biometrical study, there is no perceptible variation in the 
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Fig. 2. Spores of race 4. Each spore has only one seta. Drawn with the aid of a 
camera lucida. 


size, shape, or color of the spores, length of setae, or length of basal ap- 
pendage with increasing age of the culture. This confirms the observations 
of LaRue (1922) in his biometric study of P. Guepini, where he found that 
there was no measurable difference between the spores produced early in 
the life of the culture and those produced later. 

With two exceptions, in every race of P. funerea in which spores were 
produced the spores were five-celled. Race 4, which did not produce spores 
on ordinary media, was grown on tube slants of malt agar to which had 
been added several pieces of longleaf pine needles, after the medium was 
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tubed but before it was sterilized. In this medium the fungus grew more 
rapidly than on the malt agar alone, and after two weeks it produced 
several acervuli. The spores had only one seta. Several of these spores were 
drawn with the aid of a camera lucida and are shown in figure 2. Race 3, 
which resembled race 4 somewhat in cultural characters, and, like it, did 
not produce spores on standard media, produced spores on malt agar to 
which had been added a trace of benzaldehyde, and it produced a few 
acervuli on malt agar to which had been added a trace of ethylene chlor- 
hydrin. These spores were nearly hyaline, and, like those produced by race 
4, had only one seta. Race 6 resembled races 3 and 4 in culture, but on 
malt agar it produced a few spores, which were not borne in acervuli but 
were scattered singly over the surface of the cultures. Some of them had 
five cells, some had six cells, but all had only one seta. 

Saccardo (1907) distinguishes the genus Pestalozzia from the genus 
Monochaetia on the basis of number of setae—Monochaetia having only 
one and Pestalozzia having two to six. The cultures described above, which 
produced spores with one seta, were derived from single spores, which in 
turn were obtained from the same acervulus as were other spores which 
gave rise to races that produced spores with three setae. It is not likely that 
two genera of fungi would be fruiting in the same acervulus. Nor is it 
likely that Monochaetia spores would, by chance, so frequently lodge on 
an acervulus of Pestalozzia. It would seem more probable that these spores 
with one seta are just another variation within the species and that the 
old classification is not an entirely dependable one. Further proof of this 
statement is given later. 


THE PRODUCTION OF VARIANTS 


Triangular sectors, usually originating at the center of the colony and 
continuing out to the edge, appeared in some of the monosporous cultures. 
The sectors in the cultures were distinguished in various ways from the 
parents from which they originated: some were characterized by increased 
production of acervuli, some by decreased production; or the distribution 
of acervuli was different, the parent producing them in clear cut concentric 
bands and the sector producing them evenly over the surface; or the parent 
produced a multitude of tiny acervuli and the sector produced only a few 
large, prominent ones; or, as happened more often, the sector appeared to 
have lost the ability to produce spores in culture. Some of the sectors were 
distinguished by mycelial characteristics. A few of the sectors will be de- 
scribed. 

In culture 1 of race 12 a very clear cut sector was formed in which few 


acervuli were produced until several weeks after acervuli had been formed 
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in the parent culture. In the parent culture acervuli developed so profusely 
as to literally blacken the surface. This parent culture and the mutant 
from it were carried through six generations in duplicate on malt agar and 
on Richard’s agar. The parent culture consistently produced an abundance 





Fig. 3. 7. A culture of race 12, on Richard’s agar, showing a sector in which no 
spores are produced. 2. A subculture from the sector. 3. A subculture from the sporulat- 
ing area. 2 and 3 are of equal age, grown on malt agar. 


of acervuli within a week after being transferred, while the sector just as 
consistently failed to produce any acervuli for over three weeks after being 
transferred, and produced only relatively few after that. This parent cul- 
ture and the subcultures from it are shown in figure 3. 

Culture 1 of race 10 formed a sector which produced no acervuli, al- 
though the parent fruited abundantly. The parent and the sector were 
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grown side by side in duplicate flasks on malt, Richard’s and Coon’s agar, 
and the parent always produced numerous acervuli, while the cultures 
from the sector just as consistently failed to produce any. 

Also, different strains suddenly arose in some cultures without mani- 
festing their presence in any visible way. Inoculum from different parts of 
a culture which was to all appearances perfectly homogeneous in character 
resulted, in several instances, in subcultures which differed greatly in cer- 
tain characteristics of growth. Such a difference appeared in one of the cul- 
tures of race 1 on malt agar. This culture had been grown for over five 
months, through several transfer generations, and up to this time had ap- 
peared to be a constant race. One of its characteristics had been the pro- 
duction of a large number of acervuli, from which the spores were exuded 
in a long, coiled tendrils. When transferred later for the purpose of making 
a comparative study, all the subcultures of this form on the different 
media produced only very few acervuli. In addition, the duplicate cultures 
on malt agar differed considerably from each other. In one the mycelium 
was white, abundant, slightly flocculent, and had several indistinct con- 
centric rings. In the other the mycelium was less abundant, more appressed, 
had only one concentric ring, and was colored a light yellow. The agar was 
colored also by the yellow mycelium which grew through it. The yellow 
color was diffused and collected in granules throughout the protoplasm of 
the hyphae. This yellow variant has been grown on malt agar for five gen- 
erations and on three other media for one generation, and it has constantly 
produced the distinctive yellow color. 

From the foregoing descriptions of several of the cultures it can be seen 
that some races of this fungus are rather unstable even under ordinary 
cultural conditions. Other races, on the contrary, have been carried 
through numerous transfer generations for more than twelve months with- 
out displaying any visible inconstancy. Certainly not all of the variants 
which appeared in sectors and otherwise have been continued in culture 
long enough to enable one to state positively that their characteristics are 
constant. However, a number of them have been grown for more than a 
year on several different kinds of media, and during this time they have 
made no further permanent changes (excepting those in which sectors 
were formed) and the final cultures were exactly like the originals. Nor 
have any of the variants reverted to the parent types. From this it is only 
reasonable to assume that the other sectors will continue with the same 
degree of constance, except in instances where divergent forms may appear 
suddenly. 


Many of the variants which appeared were characterized by a partial 
or total loss of sporulating ability, but some of them, on the contrary, 
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showed a gain in the ability to produce spores, as is illustrated in figure 4. 
It is possible, also, that this apparent gain may have been due to the loss 
of some factor which previously had inhibited the formation of spores. 
Race 21 gave rise to an unusual and exceedingly interesting series of 
variants. Cultures of this race always produced such great numbers of 
spores that the surface was blackened, and little mycelium was visible. 
It first produced a variant which differed chiefly in a greatly decreased 
sporulating ability, scattered acervuli being borne in the mycelium above 





Fig. 4. Race 2-1, on malt agar, showing a sector in which the sporulating ability 
is increased. 


the surface of the agar. After several months a sector appeared in one of 
the cultures of this variant. In the sector numerous acervuli were borne, 
considerably more than in the parent, and they were always formed be- 
neath the surface of the agar. In the parent, out of 200 spores, 21 had 2 
setae, 158 had 3 setae, 20 had 4 setae, and 1 had 5 setae. In the sector, out 
of 200 spores, 30 had 1 seta, 155 had 2 setae, and 15 had 3 setae. None was 
observed that had more than 3 setae. Ten of the spores having only 1 seta 
were isolated, and in the cultures resulting from these isolations by far the 
largest number of the spores had only 1 seta; about two out of every hun- 
dred had two setae, and none was found with more than two setae. Not all 
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of these spores with one seta were normal in size, shape, or color. The 
aberrant ones had from two to six cells, and ranged from hyaline to normal 
in color, and sometimes the seta arose from the side of the end cell, instead 
of from the tip, and occasionally a spore was found in which the seta arose 
from the side of one of the median cells. Also, some spores appeared to be 
without a seta. These cultures were grown on malt agar and on Coon’s 
agar, media upon which the parent cultures grew and sporulated very 
readily, so that any change which occurred was more likely in the genetic 
makeup of the fungus, not a temporary variation due to environment. This 
variant has been grown on malt agar for approximately a year, and the 
characters appear to be constant. 

Several spores with two setae were isolated from this sector also, and 
the cultures derived from these isolations produced spores with two setae 
almost exclusively, the setae being considerably longer than those of the 
parent. In these cultures there were few aberrant spores, no more than are 
found normally in any culture, and the spores were borne above the surface 
of the agar, as in the parent. 

The above variant which produced spores with two setae gave rise to 
another variant race, distinguished in culture by a marked increase in 
spore production, producing even more spores than race 21. In this variant, 
out of 200 spores, 1 had 3 setae, 164 had 2 setae, and 35 had 1 seta. The 
spores with one seta could be distinguished easily from the spores with 1 
seta produced by the variant previously described, because the setae were 
much longer, and all of the spores were normal in shape. Single spores with 
3 setae, 2 setae, and 1 seta were isolated from cultures of this variant, and 
the cultures resulting from all of them were similar, and, in all of the cul- 
tures, spores with 3 setae, 2 setae, and 1 seta were produced in approxi- 
mately the same ratio as those of the original cultures of the race, namely 
164:1:35. Thus, the range of variability of the variant race is greater than 
that of the parent, and here the spores with 3 setae and with 1 seta are only 
expressions of the normal range of this particular race. To sum up this 
series of unusual variants, there have been obtained from an original race 
bearing spores with 3 to 5 setae: 

(1) A race which produces spores each with a single, short seta. 

(2) A race which produces spores each with two long setae. 

(3) A race which produces spores with 3 setae, 2 setae, and 1 seta. 


Fig. 5. A series of variant races produced by sectoring, the order of their origin 
being indicated by arrows. Race 21 is the original, isolated from the longleaf pine. 
21-1 isa variant produced by 21. 21-1-1 and 21-1-2 arose simultaneously in 21-1. 21-1-2- 
1 is a variant produced by 21-1-2. 21-2 is a later variant of 21. All cultures three weeks 
old, grown on malt agar. 
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This series of variants and the spores produced by them are shown in 
figures 5 and 6. 

The writer’s experiments give little indication of the fundamental 
causes concerned in the origin of these new races. Results of staining show 
that some hyphal cells have one nucleus and some may have two, but it is 
not known whether this is significant in the origin of new races. The nu- 
clear condition of the spores is not known. Until the facts are known in 
regard to the cytological phenomena associated with spore formation, 
spore germination, and the development of hyphae in these races, one can 
not state positively how these new races came into being. 

The asexual condition of the fungus precludes the possibility of normal 
hybridization and segregation, at least immediately preceding the forma- 
tion of sectors. It is possible, however, that sexual fusions occurred some- 
where in the history of the fungus, and that the production of the present 
variants is the result of a very much delayed segregation of factors, al- 
though this assumption seems hardly credible. A heterokaryotic condition, 
originating in some previous sexual process, and continually becoming in- 
creased through hyphal fusions, could be responsible for the variants which 
have appeared. Or, as Brierley (1931) suggests, hyphal fusions in some of 
the Fungi Imperfecti may be sexual in nature. Either of the last two as- 
sumptions, if correct, would explain how a heterokaryotic condition might 
arise and continue, so that, instead of obtaining a pure line from a single 
spore, one might get a colony in which different hyphal cells would contain 
genetically unlike nuclei, or different combinations of unlike nuclei. The 
spores produced by these different hyphae would not be genetically alike, 
and the chance of isolating a genetically homogeneous race from such a 
colony, by isolating single spores, would be remote. 

There is little reason to suppose that the origin of variants is limited 
to one single cause, and it may be that the variations in these races can not 
be adequately described unless all of the above assumptions, including 
mutation, be taken into consideration. 

Certainly it would be somewhat illogical to assume that these relatively 
permanent changes in the organism were only adaptations to variable or 
abnormal environments, even though the environment may have been a 


Fig. 6. Photomicrographs of spores of different races. Two upper pictures: Left, 
race 2; right, race 10, showing difference in length of setae. Four lower pictures: The 
numbers indicate the races (shown in Fig. 5) from which the spores were taken; the 
arrows indicate the order in which the variants appeared. Note the single, short seta 
on each spore of 21-1-1, the two long setae of each spore of 21-1-2, and the single 
long seta of two of the spores of 21-1-2-1. Races 21-1-1, 21-1-2, and 21-1-2-1 were pho- 
tographed with a higher magnification than the others. 
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factor in the production of these variants. Races which arise fortuitously 
at irregular intervals, and which retain their newly acquired characters, 
hardly can be considered ordinary, temporary modifications. Especially is 
this true of variants showing new morphological characters, of which the 
race bearing spores with only one seta is a striking example. 

The origin of a variant differing so much from the parent in morpho- 
logical characteristics that it could be placed in a different genus, seems 
significant. There are two possible explanations of this: either the new race 
is a previously undescribed variant of Pestalozzia funerea, and the limits of 
the species must be widened accordingly, and the genus Monochaetia con- 
sidered no longer valid, or else the author has observed the birth of a 
species of Monochaetia from a species of Pestalozzia. The race bearing 
spores with two setae, and the race bearing spores with one, two, and three 
setae are evidence in favor of the former interpretation. 

The evidence presented proves that new races of P. funerea have arisen 
in culture, differing from their parents either physiologically, or mor- 
phologically, or both. These new forms have retained their characters, 
except when they again produced variants. Although the mechanism of 
their origin is not known, mutation, in the sense in which Baur (1922) and 
Stakman et al (1929) used the term, would seem to explain the process 
more exactly than any other. An academic discussion of the appropriate- 
ness or correctness of the several terms which different investigators have 
applied to similar phenomena in other fungi is hardly within the province 
of this paper. Thorough discussions of the subject, illustrating the different 
points of view concerning the occurrence of mutation and saltation in 
fungi, are given by Brierley (1922), Brown (1926), and Stakman et al 
(1929). But whether the described changes, both physiological and mor- 
phological, be called by one name or another, is not so significant taxo- 
nomically as is the fact that these changes occur. The essential fact for 
taxonomists is that P. funerea has a wider range of variability than has 
been ascribed to it in the past, that it consists of a number of races, and 
that new races are continually being formed. 


PATHOGENICITY 


There is considerable conflict of opinion in the available literature in 
regard to the pathogenicity of Pestalozzia funerea. Some workers have 
found it to be a saprophyte, while other investigators, studying its patho- 
genicity on the same and closely related species of trees, have found it to 
be a parasite of some economic importance. 

Spaulding (1907) published a report of a damaging needle blight of 
Pinus ponderosa and Pinus divaricata caused by P. funerea. He inoculated 
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one-month-old seedlings of Pinus ponderosa and the disease was produced. 
Infection failed to appear on the one-year-old stock which he inoculated. 
Hartley (1913) isolated P. funerea from diseased jack pine and Rocky 
Mountain pine. He inoculated one-year-old white pine seedlings with 
spores obtained from these cultures, but no infection appeared. 

Wenner (1914) found two parasitic forms, which have been discussed 
previously in this paper. One form was isolated by Prof. Graves from the 
stems of a badly diseased P. Sirobus near New Haven, Connecticut. Other 
fungi were present in the diseased tissues. The second form was isolated 
by Wenner from the leaves of a five-year-old P. Strobus which had been 
kept in the greenhouse for several months. He inoculated several different 
species of conifers with the spores produced in cultures. Infection resulted 
on one-month-old, one-year-old, and three-year-old white pine, one- 
month-old and two-year-old Norway spruce, and on one-year-old hemlock. 

Graves (1914) reported a twig blight of Norway spruce which he states 
may have been caused by Pestalossia funerea. Fischer (1912) found P. 
funerea parasitic in the leaves of Pinus canariensis, P. longifolia, P. in- 
signia, P. Massoniana, Cupressus lusitanica, and C. Lawsoniana, and 
Casuarina leptoclada. Guba (1929) states that Pestalossia funerea is re- 
stricted to plants of the family Pinaceae. 

Thus it can be seen that there are divergent opinions upon the relation 
of this fungus to its host plants. To ascertain the role which this fungus 
played in the blighting of longleaf pine needles and to find out if it were 
capable of parasitising other species of pines several inoculation experi- 
ments were made. Seven different species of conifers were used. The seed- 
lings were grown in the greenhouse and were from four to six weeks old 
when inoculated. About 200 Douglas fir (Pseudotsuga taxifolia Brit.) 
seedlings, and 100 each of white pine (P. Strobus L.), Norway pine (P. 
resinosa Ait.), and jack pine (P. Banksiana Lamb.), and 80 longleaf pine 
(P. palustris Mill.) seedlings were placed in inoculating chambers in the 
greenhouse and inoculated with Pestalozzia funerea. Spores from all the 
spore-producing forms of the fungus were taken from the cultures, sus- 
pended in distilled water and sprayed onto the leaves with an atomizer. 
The plants were left in the inoculating chambers for four days, then taken 
out and set on benches in the greenhouse. No infection appeared. The ex- 
periment was repeated with an equal number of trees of each of the species 
first used plus six slash pine (P. caribaea Morelet) seedlings about eight 
inches high, and about 150 Engelmann spruce (Picea Engelmanni (Parry) 
Engelm.) which had been grown in the greenhouse and were about two 
weeks old. Here also no infection resulted. From this it seems likely that 
those races of the fungus investigated by the writer are saprophytic and en- 
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ter the pine needles only after they have been injured by some other cause. 
This opinion would be borne out by the fact that Pestaloszia was found 
by the writer only on those needles of longleaf pine which had already been 
invaded and partially killed by Septoria. 


CONCLUSIONS 


Pestalozzia funerea comprises many races or physiologic forms. This 
statement is attested to not only by the results of the writer’s cultural 
studies of the fungus, but also by the lack of agreement in the results of 
other investigators who have studied the pathogenic capabilities and cul- 
tural characteristics of the organism. All the races described in this paper 
were isolated directly from two longleaf pine seedlings collected in Louisi- 
ana, or appeared as variants in these cultures. If more material, from 
other parts of the country or from other parts of the world, were collected, 
it is probable that more strains would be found. Not all of the forms which 
were discovered have been studied long enough to prove their existence as 
separate entities within the species, but the characteristics of a number of 
them have been established beyond all doubt. 

The appearance of distinct and apparently permanent variants in some 
of these races has been observed but the mechanism by which they arose 
can not be known until more is known about the cytological phenomena 
involved. 

The appearance of a sector which produced spores with only one seta 
may be of considerable mycological significance. The validity of the 
writer’s previous inclusion in the species of forms which produced spores 
with one seta and five to six cells may have met with considerable doubt 
and some incredulity on the part of those who would have a place for 
everything and everything in its place, but, since these spores with only 
one seta were isolated from the host tissue and also obtained as a result of 
sectoring in cultures having spores with three setae, there is not much 
doubt that Pestalozzia occasionally does give rise to such forms. This 
should serve to clarify slightly the haze of uncertainty with which this 
group of fungi is surrounded. It seems to the writer that P. funerea is 
rather unstable, and, if this be true, it is far better to admit the fact, dis- 
tressing though it may be, than to force rigid limitations upon a labile 
organism. If we are to adjust our conceptions to fit these new facts we must 
either widen the limits of Pestalozzia sufficiently to admit these new forms, 
and consider the genus Monochaetia invalid, or else concede that occasion- 
ally a species of Pestalozzia may give rise to a species of Monochaelia. 

Pestalozzia funerea occasionally has been reported pathogenic upon 


different species of coniferous trees throughout the world. The writer’s 
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inoculations of white, Norway, jack, longleaf, and slash pines, Douglas fir, 
and Engelmann spruce did not result in infection. From this it may be 
concluded either that the fungus is parasitic only under certain conditions, 
which were not maintained in these experiments, or that there are some 
strains within the species which are parasitic and others which are sapro- 
phytic. 

SUMMARY 


1. Fifteen cultural races of Pestalozzia funerea were obtained by iso- 
lating 150 conidia from needles of longleaf pine. These races were dis- 
tinguished from one another on culture media by the following characteris- 
tics: rate of growth, abundance, color, topography, and zonation of the 
surface and aerial mycelium, abundance, distribution, and size of acervuli, 
size, color and shape of spores, length of setae, and number of setae. 

2. About ten distinct variants arose in the form of sectors in the above 
races and were distinguished from the parents and from each other by the 
characteristics listed under (1). 

3. Three races obtained from spores produced in pustules on the 
needles of longleaf pine, and two races obtained from sectors in culture, 
conformed to the description given for Monochaetia, thus showing that 
our previous conception of this genus is scarcely tenable. 

4. Seven species of conifers were inoculated with spores of different 
races of the fungus. None of the races were parasitic under the conditions 
maintained in the experiments. 

UNIVERSITY FARM 
St. PAUL, MINNESOTA 
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Proc. Pacific Sci. Congr. Java 4: 471-482. f. 1, 2. 1930. 
Senn, P. H. The effect of the sugary gene in corn on resistance 
to seedling blight caused by Giberella Saubinetii. Phyto- 
pathology 22: 675-697. f. 1, 2. Au 1932. 

Shamel, A. D., & Pomeroy, C. S. Bud variation in apples. Jour. 
Heredity 23: 173-180. f. 9, 10. Ap 1932; 213-221. f. 9, 10. 
My 1932. 
Shapiro, A. A., & de Forest, H. A comparison of transpiration 
rates in chaparral. Ecology 13: 290-295. f. 1. Jl 1932. 
Shriner, R. L. Determination of starch in plant tissues. Plant 
Physiol. 7: 541-546. Jl 1932. 

Skinner, C. E. Isolation in pure culture of green algae from soil 
by a simple technique. Plant Physiol. 7: 533-537. Jl 1932. 

Skutch, A. F. Observations on the flower behavior of the avo- 
cado in Panama. Torreya 32: 85-94. f. 1, 2. J1 1932. 

Small, J. K. Amsonia ludoviciana. Addisonia 17: 23-24. pl. 556. 
27 11932. 

Small, J. K. Asclepias lanceolata. Addisonia 17: 27-28. pl. 558. 
27 J1 1932. 

Small, J. K. Harrisia fragrans. Addisonia 17: 29-30. pl. 559. 
27 J1 1932. 

Small, J. K. Tradescantia longifolia. Addisonia 17: 17-18. pl. 
553. 27 J1 1932. 

Smith, A. C. The American species of Thibaudieae. Contr. U. S. 
Nat. Herb. 28: 311-547. pl. 1-19. 1932. 


Three new genera and many new species are described. 


Smith, A. C. Botanical studies in Europe. Jour. N. Y. Bot. Gard. 
33: 153-155. Jl 1932. 

Smith, W. K. The effect of different temperatures on the reac- 
tion of Hope wheat to bunt. Phytopathology 22: 615-627. 
f. 1. Jl 1932. 

Spencer, E. L. Natural distribution of Rhododendron maximum 
in New Jersey. Bull. Torrey Club 59: 401-414. Map. 1 O 
1932. 

Sprague, G. F. The inheritance of colored scutellums in maize. 
U.S. Dep. Agr. Tech. Bull. 292: 1-43. pl. 1. Ap 1932. 
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Sprague, T. A., & Sandwith, N. Y. Barnhartia floribunda, Glea- 
son. Hooker’s Icon. Plant 32: p/. 3172. 1932. 


From British Guiana. 


Stapf, O. Acarpha laciniata. Curt. Bot. Mag. IV. 155: pl. 9272. 
26 My 1932. 


From South America. 


Stapf, O. Calceolaria acutifolia. Curt. Bot. Mag. IV. 155: pl. 
9278. 26 My 1932. 

Starry, D. E. Panama pteridophytes. Am. Bot. 38: 129-131. Jl 
1932. 

Steinberg, R. A. Iron, zink and Aspergillus. A reply to H. Bor- 
tels. Zentralb. Bakt. 2 Abt. 86: 139-142. 22 Je 1932. 

Stevens, F. L., & Celino, M. S. Papaya leaf spot. Philippine Agr. 
21: 9-14. f. 1-4. Je 1932. 

Stevens, N. E., & Mook, P. V. Recent observations on straw- 
berry dwarf. Jour. Econ. Entom. 25: 447-454. f. 28. Je 
1932. 

Stevens, N. E., & Nance, N. W. Efficiency of oiled wraps in the 
commercial control of apple scald. Phytopathology 22: 
603-607. f. 1. Je 1932. 

Stout, A. B. Chromosome numbers in Hemerocallis, with refer- 
ence to triploidy and secondary polyploidy. Cytologia 3: 
250-259. Je 1932. 

Strausbaugh, P. D., & Core, E. L. Phymosia remota. Rhodora 
34: 142-146. f. 1. 1 J1 1932. 

Swallen, J. R. Peniculus, a new grass genus from British Hon- 
duras. Am. Jour. Bot. 19: 581-583. f. 1. Jl 1932. 

Swift, M. E. Pythium crown- and stem-rot of Begonia. Jour. 
N. Y. Bot. Gard. 33: 141-143. f. 1. J1 1932. 

Tang, P.-S. The effects of CO and light on the oxygen consump- 
tion and on the production of CO, by germinating seeds of 
Lupinus albus. Jour. Gen. Physiol. 15: 655-665. f. 1, 2. 
20 J1 1932. 

Tate, G. H. H. Life zones at Mount Roraima. Ecology 13: 235-— 
257. f. 1-12. J1 1932. 

Thom, C., & Humfeld, H. Notes on the association of microor- 
ganisms and roots. Soil Sci. 34: 29-36. Jl 1932. 

Thomas, H. E. Verticillium wilt of strawberries. California Agr. 
Exp. Sta. Bull. 530: 1-16. f. 1-4. Je 1932. 

Thomas, W. Composition of current and previous season’s 
branch growth in relation to vegetative and reproductive 
responses in Pyrus Malus L. Plant Physiol. 7: 391-445. f. 
1-5. J1 1932. 




















1932] INDEX TO AMERICAN BOTANICAL LITERATURE 555 


Tilford, P. E. Calla lily root rot and its control. Ohio Agr. Exp. 
Sta. Bimo. Bull. 157: 138-140. f. 1. J1 1932. 

Torrey, R. H. The Corema Conradii station on Shawangunk 
Mountain. Torreya. 32: 97-100. allust. Jl 1932. 

Tottingham, W. E. A plant test of the sun lamp. Plant Physiol. 
7: 551-553. f. 1. J1 1932. 

Uppal, B. N., & Desai, M. K. Two new hosts of the downy mil- 
dew of sorghum in Bombay. Phytopathology 22: 587-594. 
f. 1. Je 1932. 

Vivian, E. L. Report on the Myxophyceae of Nebraska. Trans. 
Am. Micros Soc. 51: 79-128. pl. 10-20. Ap 1932. 

Wardlaw, C. W. Observations on the pycnidium of Botryodiplo- 
dia theobromae, Pat. Ann. Bot. 46: 229-238. pl. 9. Ap 1932. 

¢ Waksman, S. A., & Purvis, E. R. The microbiological popula- 
tion of peat. Soil Sci. 34: 95-112. pl. 1, 2. Au 1932. 

Weatherby, C. A. Anacharis densa on Long Island. Rhodora 34: 
151-152. 1 Jl 1932. 

W[eatherby], C. A. A curious phenomenon in the Christmas fern. 
Am. Fern Jour. 22: 55-56. allust. Je 1932. 

Weber, G. F. Diseases of peppers in Florida. Florida Agr. Exp. 
Sta. Bull. 244: 1-46. f. 1-38. Mr 1932. 

West, J. Fenestraria rhopalophylla N. E. Br. Jour. Cactus & 
Succ. Soc. Am. 3: 196. illust. Je 1932. 

Weston, W. H. Jr., & Uppal, B. N. The basis for Sclerospora 
Sorght as a species. Phytopathology 22: 573-586. pl. 1+-f. 
1. Je 1932. 

Whitfield, C. J. Ecological aspects of transpiration. I. Pike’s 
Peak region: climatic aspects. Bot. Gaz. 93: 436-452. f. 
1-8. 21 Je 1932. 

Whitfield, C. J. Osmotic concentrations on chaparral, coastal 
sagebrush, and dune species of southern California. Ecol- 
ogy 13: 279-285. f. 1, 2. J1 1932. 

Wiggins, I. L. The pteridophytes of San Diego County, Califor- 
nia. Am. Fern Jour. 22: 33-42. Je 1932. 

Wiggins, I. L. Tia Juana to San Jose del Cabo—a botanical ex- 
pedition through lower California. Madrono 2: 65-71. Jl 
1932. 

Williams, L. Field and herbarium studies. I. Bull. Torrey Club 
59: 427-429. 1 O 1932. 


Includes descriptions of five new species. 


Williams, M. E. The development of the embryo of Kochia 
scoparia. Bull. Torrey Club 59: 391-400. pl. 25, 26.1 0 
1932. 
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Youden, W. J. Statistical analysis of seed germination data 
through the use of the chi-square test. Contr. Boyce 
Thompson Inst. 4: 219-232. f. 1. Je 1932. 

Young, V. A. Regeneration in a sweet cherry leaf. Bull. Torrey 
Club 59: 423-426. pl. 29+-f. 1.10 1932. 

Zeller, S. M. Armillaria crown rot of strawberry. Phytopa- 
thology 22: 665-666. f. 7. Jl 1932. 

Zeller, S. M., & Vaughn, E. K. Crinkle disease of strawberry. 
Phytopathology 22: 709-713. f. 1. Au 1932. 


Titles prior to 1930 not previously included in the Index. 


Averna-Saccaé, R. Algumas das molestias cryptogamicas que 
atacam os fructos do cacaueiro no littoral paulista. Bol. 
Agr. Sao Paulo 26: 518-539. f. I-11. N-D 1925. 

Castellanos, A. Bromeliaceas criticas de la Argentina. Com. 
Mus. Nac. Hist. Nat. Buenos Aires 2: 135-147. f. 1-4. 11 
S 1925. 

Hauman, L. Le genre Poissonia Baillon. Com. Mus. Nac. Hist. 
Nat. Buenos Aires 2: 211-215. illust. 24 D 1925. 

Hauman, L. Les Phanérogames adventices de la flore Argentine. 
An. Mus. Nac. Hist. Nat. Buenos Aires 33: 319-345. 23 D 
1925. 

Hauman, L. Notes sur le genre Boussingaultia H.B.K. An. Mus. 
Nac. Hist. Nat. Buenos Aires 33: 347-359. 29 D 1925. 
Hochreutiner, B. P. G. Die Paraguayische Pflanzenwelt. 1-33. 

Stuttgart, Strecker and Schroder. 1929. 

Nowell, W. Diseases of crop-plants in the Lesser Antilles. i—xix, 
1-383. f. 1-150. London, West India Com., [1926]. 

Parodi, L. R. Una nueva especie de Graminea de la Rupitblica 
Argentina. Com. Mus. Nac. Hist. Nat. Buenos Aires 2: 
217-222. f. 1-3. 24 D 1925. 

Pulle, A. Neue Beitriage zur flora Surinams. IV. Res. Trav. Bot. 
Neerlandais 22: 324-417. f. 1-15. 1925. 

Silveira, A. A. da. Floralia Montium. 1-426. pl. 1-254. Brazil, 
1928. 

Wittmack, P. L. Botanik und Kultur der Baumwolle. i-—vii, 
1-318. f. 1-91. Berlin, J. Springer. 1928. 

















INDEX TO VOLUME 59 


New names and the final members of new combinations are in bold face type. 
The genetic and specific names in the lists on pages 141-155 and 291-298 are not indexed. 


Abrus 286; precatorius 284 

Abutilon 283 

Acacia 155; Farnesiana 288; Jupunba 155 

Acalypha 283 

Acer pennsylvanicum 409, 410; rubrum 406, 
409, 410; saccharum 409 

Achras Zapota 282, 287 

Acrostichum 315 

Actinococcus subcutaneus 350 

Actinodothis 4 

Adenodesma 365 

Aeschynomene fascicularis 284 

Aetanthus colombianus 513; Mutisii 513; 
ornatus 514 

Agar, Inhibiting influence of 191 

Agathis 177; philippinensis 177 

Agave 19, 283; lechuguilla 18 

Ailanthus altissima 326; glandulosa 324, 326 

Alabama, A fossil green alga from 219 

Aleuria 89 

Alga from Alabama, A fossil green 219 

Algae from Missouri, 289 

ALLARD, H. A. A progeny study of the so- 
called oak species Quercus Saulii, with 
notes on other probable hybrids found in 
or near the District of Columbia 267 

Alternaria Mali 415 

Amazonia 4, 247, 260, 261 

Ambrosia 318 

American Botanical Literature, Index to 35, 
103, 157, 229, 301, 377, 430, 500, 545 

Ames, LAWRENCE M. An hermaphroditic 
self-sterile but cross-fertile condition in 
Pleurage anserina 341 

AmivE!, TERzO P. The anatomy of the leaf 
of Panicum palmifolium 491 

Ampelopsis quinquifolia 334 

Amphitrichum 242 

Amygdalus 152 

Anabaena 298; inaequalis 297 

Ananas Magdalenae 283 

Ananassa Ananas 140 

Anatomy of the leaf of Panicum palmifolium 
491 

Andes, New Loranthaceae and Monimiaceae 
from the 513 

Anomozamites 182; cretaceus 183; Muelleri 
182 


Aphanizomenon Flos-aquae 297 

Aphanothece saxicola 296 

Aralia spinosa 337 

Arrabidea 283 

Arthraxon 514 

Asclepias curassavica 286 

Aspergillus 192, 194, 200, 204, 208, 209, 213, 
215, 222, 415, 443, 445, 446, 448, 453-459, 
461-463, 465, 466, 468, 469, 471, 474-477, 
482-485; ficum 453; flavus 446, 448; niger 
191, 192, 194, 195, 197, 198, 202, 206, 208, 
210, 212, 213, 215, 216, 443-485; oryzae 
467 

Aspergillus niger, Calcium and magnesium 
requirements of 443 

Aspergillus niger, Inhibiting influence of 
colloidal starch, inulin, and agar on the 
stimulation of 191 

Aspicarpa 327 

Asteridium 260 

Asterina 242, 248, 261, 262; spisa 248 

Atamasco Atamosco 140 

Atriplex hortensis 393 

Attalea Cohune 288 

Axinaea 369 

Azotobacter Chroococcum 451 


Bacillus subtilis 451, 452, 471 

Bacterium coli 452 

Bambusa spinosa 2 

Banisteria leptocarpa 327, 329 

Banksia 319, 335; Candolleana 336; Cun- 
ninghamia 336; marginata 336; media 
336; prostrata 336 

BARTLETT, HARLEY Harris, A biological 
survey of the Maya area 7 

Batrachospermum virgatum 289 

Bauhinia 283 

Benzoin 325; aestivale 323 

Beta vulgaris 393 

Betula 315; lenta 409, 410; lutea 409, 410 

Biological survey of the Maya area, A 7 

Blakea 376; bracteata 375, 376; hirsuta 
376 

BLaKEsLeE, A. F., J. T. BucnHowz, and 
C. C. Doak. Control of gametophytic 
selection in Datura through shortening 
and splicing of styles 109 
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Botanical exploration in tropical South 
America, The progress of 21 

Botanical Literature, Index to American 35, 
103, 157, 229, 301, 377, 430, 500, 545 

Botrytis 347, 348; cinerea 191, 347, 349 

Bowenia 187 

Brasenia 322; peltata 322; Schreberi 322 

Brosimum Alicastrum 284 

BucuuHorz, J. T., C. C. Doax, and A. F. 
BLAKESLEE. Control of gametophytic 
selection in Datura through shortening 
and splicing of styles 109 

Bucklandia 172, 179; niersteinensis 172, 179 

Bursera Simarubra 288 

Byrsonima 327 


Cabomba aquatica 322; caroliniana 322 

Caeoma nitens 6, 358, 420 

Calcium and magnesium requirements of 
Aspergillus niger 443 

Calocarpum mammosum 288 

Calothrix parietina 290 

Canna generalis 321 

Capnodium 260, 262 

Capsella 394-396 

Capsicum annuum 285, 286 

Carex 244 

Carphobolus 370 

Carum Carui 140 

Castalia 320 

Castilla elastica 288 

Casuarina leptoclada 541 

Catalpa bignonioides 139; Catalpa 139 

Cecropia 287 

Ceiba 284; aesculifolia 285 

Celastrus 330; scandens 330 

Celtis 318 

Ceratium Hirundinella 295 

Ceratocarpia 243 

Ceratostomella 356; pluriannulata 356 

Ceratozamia 169-171, 180, 183, 184, 187; 
Hofmanni 170, 180; mexicana 169; 
Wrightii 169, 184 

Ceratozamites 180, 185; vicetinus 170, 180 

Chaetochloa palmifolia 491 

Chamaecyparis thyoides 409 

Chamaedorea graminifolia 284 

Chamaesiphonales of Missouri 296 

Characium Braunii 292 

Chenopodium ambrosioides 286; bonus- 
henricus 391, 394-397; foetidum 392, 393 

Cherry leaf, Regeneration in a sweet 423 

Chilomonas Paramoecium 295 


Chlamydomonas 449 

Chlorophora tinctoria 287 

Chlorotylites 219; Berryi 219, 220 

Chlorotylites, a fossil green alga from Ala- 
bama 219 

Chlorotylium 219, 220; cataractarum 220 

CHRISTENSEN, CLypg. Cultural races and 
production of variants in Pestalozzia 
funerea 525 

Chroococcales of Missouri 296 

Cladoclea 516 

Cladophora 289, 290 

Cladophorales of Missouri 293 

Clematis dioica 284 

Clethra alnifolia 409 

Cola acuminata 334 

Comptonia peregrina 323, 324 

Control of gametophytic selection in Da- 
tura through shortening and splicing of 
styles 109 

Corallorrhiza 427; Mertensiana 427; pur- 
purea 427 

Cordia 287; dodecandra 288 

Cornus florida 409, 410 

Crataegus 282 

Crescentia Cujete 288 

Cross-fertile condition in Pleurage anserina 
341 

Cucurbita 319, 338; Pepo 338 

Cupressus Lawsoniana 541; lusitanica 541 

Cycad 172 

Cycadites 179, 185; Escheri 179 

Cycads, Descriptions of new species of 
Tertiary 169 

Cycas 181, 186, 187; fujiiana 181; revoluta 
181, 182 

Cydista 283 

Cytological development of Meliola cir- 
cinans 241 


Dahlia variabilis 282 

Dammara 177; obtusa 177 

Dasylirion durangense 18 

Datura 109, 286 

Datura, Control of gametophytic selection 
in 109 

Descriptions of new species of Tertiary 
cycads 169 

Development of Meliola circinans 241 

Development of the ascocarp in two species 
of Thielavia 415 

Development of the embryo of Kochia 
scoparia, 391 
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Dictyostelium 49, 53, 72, 74, 76, 77, 79 

Digitaria sanguinalis 114 

Dimerium 248 

Dinobryon sociale 295 

Dioén 170, 171, 177, 182-184, 187; edule 
177; inopinus 170, 184; praespinulosum 
171, 184; spinulosum 172 

Diodnites 171; borealis 171 

Doak, C. C., J. T. Bucnnouz and A. F. 
BLAKESLEE. Control of gametophytic 
selection in Datura through shortening 
and splicing of styles 109 

Dopce, B. O. The non-sexual and sexual 
functions of microconidia of Neurospora 
347 

Draparnaldia 290 

Drosophila 136, 347 

Drovet, Francis. A list of algae from 
Missouri 289 

Dryandra floribunda 336; formosa 336 


Ectocarpus 355 

Ellisia 155, 156; Nyctelea 156 

Embryo of Kochia scoparia, 391 

Emmons, C. W. The development of the 
ascocarp in two species of Thielavia 415 

Encephalartus 178-181, 187; Altensteinii 
181; Gorceixianus 178, 181 

Endogenites echinatus 179 

Endophyllum Euphorbiae-sylvaticae 420 

Enteromorpha intestinalis 290, 293 

Epipogum Epipogium 140 

Eragrostis Eragrostis 140 

Eriogonum 427, 428; crispum 427; fili- 
formum 428; Nelsonii 428 

Erysiphe 242, 250, 259 

Erythrina 286 

Euaetanthus 513 

Eucalyptus 336; diversicolor 324, 332, 336; 
robusta 336 

Euchlaena 16, 17; mexicana 16 

Euglenineae of Missouri 295 

Euonymus americanus 331 

Eurotium 242 

Exploration in tropical South America, The 
progress of botanical 21 


Fagus 171; americana 409 

Ficus 3, 5; cotinifolia 288; Wightiana 182 

Field and herbarium studies, I 427 

Flora of northern South America—XVII, 
Studies on the 361 

Fossil green alga from Alabama 219 

Fraxinus 317 
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Gametophytic selection in Datura through 
shortening and splicing of styles 109 

Gaudichaudia 327-329; Karwinskiana 327, 
328; pentandra 327, 328; Schiediana 327, 
328 

Genetics of Neurospora—I. The inheritance 
of response to heat-treatment 85;—II. 
Segregation of the sex factors in the asci 
of N. crassa, N. sitophila, and N. tetra- 
sperma 119 

Gibberella Saubinetii 450, 452 

Greason, H. A. Studies on the flora of 
northern South America—X VII 361; The 
progress of botanical exploration in tropi- 
cal South America 21 

Gliricidia sepium 282, 286 

Gloeocapsa 290 

Glomerella cingulata 452 

GraFF, PAUL WEIDEMEYER, The morpho- 
logical and cytological development of 
Meliola circinans 241 

Graphiola 5 

Graphium Ulmi 356 

Green River flora, Pollen of the living repre- 
sentatives of the 313 

Grossularia 152 

Guaiacum sanctum 286 

Guazuma 283 

Gymnanthes lucida 286 

Gymnopodium antigonoides 287 


Hablitzia tamnoides 393 

Haematoxylum Campechianum 287 

Hamamelis virginiana 409 

Hampea 283 

Harper, R. A. Organization and light rela- 
tions in Polysphondylium 49 

HARPER, ROLAND M. Useful plants of Yuca- 
tan 279 

Heliconia 321, 323, 324; Bihai 321 

Hemileia 1 

Hepatica triloba 141 

Hermaphroditic self-sterile but cross-fertile 
condition in Pleurage anserina 341 

Heteranthera dubia 321 

Heterokontae of Missouri 295 

Heteropterys 328; acutifolia 327-329; afri- 
cana 328; Beecheyana 327, 329; cornifolia 
327, 329; Gayana 319, 327, 329 

Hibiscus 283 

Hippomane Mancinella 286 

Houiicx, ArtHuR. Descriptions of new 
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species of Tertiary cycads, with a review 
of those previously recorded 169 

Homoeothrix endophytica 298 

Hormogonales of Missouri 296 

Howe, MArsuHa.t A. Chlorotylites, a fossil 
green alga from Alabama 219 

Humaria granulata 356 

Hura 287; crepitans 286 

Hystrix Hystrix 139; patula 139 


Ibervillea 318; Lindheimeri 326, 338 

Tlex 318 

Index to American Botanical Literature 35, 
103, 157, 229, 301, 377, 430, 500, 545 

Inga 155 

Inheritance of response to heat-treatment 85 

Inhibiting influence of colloidal starch, 
inulin, and agar on the stimulation of 
Aspergillus niger by zinc sulphate 191 

International program for a world-wide 
study of woods 29 

Inulin, Inhibiting influence of 191 

Irene 247 

Irenina 247 

Irenopsis 247 

Ischaemum 491 


Jacquinia 284 

Janusia 328 

Jatropha aconitifolia 285; Curcas 282, 288; 
Gaumeri 288 

Jacunda 361 

Jupunba 155; Jupunba 155; trapezifolia 155 


Kalmia latifolia 405, 409, 410, 412 

Karwinskia 286 

Keithia Chamaecyparissi 256 

Kochia scoparia 391-397 

Kochia scoparia, The development of the 
embryo of 391 


Laboulbenia chaetophora 256; Gyrinidarum 
256 

Lachnea 89 

Lagenaria 319; leucantha 338; vulgaris 338 

Lanomyces tjibodensis 241 

Lasiobotrys 242 

Laurus aestivalis 323; nobilis 323, 325 

Libanotis montana 141 

Light relations in Polysphondylium 49 

Limacinia 260, 262 

Linaria Linaria 139; vulgaris 139, 141 

LINDEGREN, Cart C. The genetics of Neuro- 


spora—I. The inheritance of response to 
heat-treatment 85;—II. Segregation of 
the sex factors in the asci of N. crassa, N. 
sitophila, and N. tetrasperma 119 

Liquidambar 315 

Liriodendron Tulipifera 409 

List of algae from Missouri, A 289 

List of families and genera of the Green 
River flora 315 

Literature, Index to American Botanical 35, 
103, 157, 229, 301, 377, 430, 500, 545 

Livistonia 182 

Lomatia 319, 335; ilicifolia 335; obliqua 335 

Lonchocarpus longistylus 285 

Loranthaceae and Monimiaceae from the 
Northern Andes, New 513 

Loranthus lucarquensis 516 

Luffa 318; acutangula 338; foetida 338 

Lupinus albus 214 

Lysigonium 290 


Macrocalyx 155, 156 

Macrozamia 178, 187 

Magnesium requirements of Aspergillus 
niger, 443 

Malpighia 319, 327, 329; biflora 330; Harrisii 
327, 330; punicifolia 327, 330; urens 327, 
330 

Malus Malus 139; sylvestris 139 

Manihot 284, 288; carthaginensis 284; 
dulcis 284; esculenta 284, 286 

Mann, Mary Lee. Calcium and magnesium 
requirements of Aspergillus niger 443 

Maranta 288 

Marasmius 2 

Maya area, A biological survey of the 7 

Maytenus 330; elliptica 331; tetragona 331 

Melilotus 152 

Meliola 4, 241-251, 254, 258-262; amphi- 
tricha 254; asterinoides 261; bifida 248; 
circinans 241; corallina 254; cymbisterma 
254; furcata 246, 260; Psidii 242 

Meliola circinans, The morphological and 
cytological development of 241 

Meliolaster 247 

Metopium Brownei 286 

Miconia 361, 365; acuminata 361, 362; 
ampla 362, 363; amplexans 366, 367; 
axinaeoides 366, 368; biglandulosa 366, 
367; Boissieriana 365; fissa 362, 363; 
francavillana 361, 362; gratissima 361, 
362; holosericea 361, 362; involucrata 
361-363; macrophylla 365, 367; macrotis 
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365; megaphylla 362, 363; Plukenetii 366, 
369; plumosa 366, 369; polita 361; rugosa 
366, 369; silicicola 366, 369; titanophylla 
365; tomentosa 366, 367; tomentosa 
auriculata 367; tomentosa ovata 367; 
triangularis 367, 369 

Microascus intermedius 417; trigonosporus 
416 

Microcycas 187 

Microsphaera 246, 261 

Microspora amoena 290, 293; Loefgrenii 
290 

Mimosa 155; trapezifolia 155 

Mirabilis Jalapa 282, 396 

Missouri, A list of algae from 289 

MoLpENKE, Haroitp N. A discussion of 
tautonyms 139 

Monilia 191, 347; fructigena 347; sitophila 
191, 215, 216 

Monimiaceae from the northern Andes, 513 

Monochaetia 532, 540, 542, 543 

Morphological and cytological development 
of Meliola circinans 241 

Mucor 49, 76 

Musa paradisiaca sapientum 321; sapientum 
321 

Mycology, Tropical 1 

Myrica asplenifolia 323, 410; Gale 323 

Myristica 156; Otoba 156 

Myroxylon Pereirae 286, 288 


Nageiopsis 173 

Nelumbo Nelumbo 140 

Nematospora Phaseoli 420 

Neurospora 85-101, 119-137, 347-360; 
crassa 92-136, 349—358; sitophila 94- 
137, 347—360; tetrasperma 100, 119- 
137, 256, 349-360 

Neurospora—I. The inheritance of response 
to heat-treatment, The genetics of 85;— 
II. Segregation of the sex factors in the 
asci of N. crassa, N. sitophila and N. 
tetrasperma, The genetics of 119 

Neurospora, Functions of microconidia of 
347 

New ascocarpic species of Penicillium 221 

New Jersey, Natural distribution of Rhodo- 
dendron maximum in 401 

New species of Tertiary cycads 169 

Nostoc commune 297 

Nyctelea 155, 156; ambigua 156; americana 
155, 156; micrantha 156; Nyctelea 156; 
pinetorum 156 


INDEX TO VOLUME 59 


561 


Ocotea flavescens 323, 325 

Oedogoniales of Missouri 294 

Oidium lactis 454 

Olyra 491 

Opuntia Blakeana 214 

Organization and light relations in Poly- 
sphondylium 49 

Oryctanthus 516; Archeri 516; lucarquensis 
516, 517 

Oscillatoria chalybea 290; curviceps 296; 
minima 290, 296 

Otoba 156; incolor 156; novogranatensis 
156; Otoba 156 


Padus 152; Padus 152 

Panicum 491; palmifolium 491-498 

Panicum palmifolium, The anatomy of the 
leaf of 491 

Parodiopsis 262 

Parthenium argentatum 18 

Parthenocissus 334; hirsuta 324, 332, 334; 
quinquefolia 334 

Pathology and mycology, Tropical plant 1 

Paullinia 283; Cururu 287 

Pedilanthus itzaeus 282 

Penicillium 221-223, 347, 446, 447, 452, 453, 
455, 456, 458, 459, 484; avellaneum 222; 
bacillosporum 221-223, 225, 227; can- 
didum 222; glaucum 191, 213, 222, 415, 
446, 448, 449; italicum 222, 223, 449; 
luteum 222, 224; luteum-purpurogenum 
222; spiculisporum 222, 223; Wortmanni 
222, 223 

Penicillium, A new ascocarpic species of 221 

Perisporium 260 

Perrottetia 4 

Persea americana 323, 325; gratissima 325 

Persicaria 139; Persicaria 139 

Pestalozzia 529, 530, 532, 540, 543; funerea 
525-543; Guepini 531 

Pestalozzia funerea, Cultural races and the 
production of variants in 525 

Phacelia 427; leptosepala 429; nemoralis 
429; Piersoniae 429 

Pharus 491 

Phaseolus multiflorus 82 

Phormidium 290; uncinatum 297 

Phragmites Phragmites 140 

Phthirusa gonioclada 515, 516; lucarquensis 
516; oriencensis 515, 516; tortuosa 514, 
516 

Phyllactinia 250, 252, 259; corylea 256, 259 

Phyllophora Brodiaei 350 
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Phyllorachis 491 

Physalis 19 

Phytophthora 1 

Picea 313, 314; Engelmanni 541 

Pilobolus microsporus 77; oedipus 77 

Pimenta officinalis 285 

Pinus 282, 313, 314; Banksiana 541; canari- 
ensis 541; caribaea 282, 541; divaricata 
540; insignia 541; longifolia 541; Mas- 
soniana 541; palustris 525, 541; ponderosa 
540, 541; resinosa 541; Strobus 409, 451 

Piper auritum 285 

Piptocarpha 370; asterotrichia 370, 373; 
canescens 371, 373; elaeagonoides 370; 
gracilis 370; insignis 370, 371; laxa 371; 
Lechleri 370; longifolia 371, 372; opaca 
373; Poeppigiana 371, 373; Sodiroi 371; 
Sprucei 371; tereticaulis 371; vismiaefolia 
371, 372 

Piscidia 287 

Pithecellobium 155 

Pithecoctenium 283, 288 

Pithecolobium albicans 288 

Pithophora 290 

Planera 315, 319 

Plant pathology and mycology, Tropical 1 

Plants of Yucatan, Useful 279 

Pleurage anserina 341-344 

Pleurage anserina, An hermaphroditic self- 
sterile but cross-fertile condition in 341 

Plumeria alba 284 

Podocarpus 177 

Podosphaera 242 

Podospora anserina 256 

Pollen of the living representatives of the 
Green River flora 313 

Polygonum 139; Persicaria 139 

Polyporus 1 

Polysphondylium 49, 51, 53, 67, 72-77, 79- 
82 

Pontederia 320, 321; cordata 320, 326 

Populus 315 

Production of variants 
funerea 525 

Progeny study of the so-called oak species 
Quercus Saulii, with notes on other prob- 
able hybrids found in or near the District 
of Columbia 267 

Program for a world-wide study of woods, 
An international 29 

Progress of botanical exploration in tropical 
South America 21 

Prosopis chilensis 284 
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Protium Copal 288 

Protococcus 449 

Prunus 152; avium 423; Padus 152 

Pseudotsuga taxifolia 541 

Psittacanthus obovatus 514; verticillatus 
514 

Puccinia graminis 415; Helianthi 355 

Pyronema 357 

Pythium 1 


Quercus 276, 282, 315, 406; alba 268-270, 
272, 276, 406, 409; bicolor 276; coccinea 
275; falcata 271, 273-275; heterophylla 
274; ilicifolia 276; imbricaria 273-276; 
leana 276; marilandica 270-275; maxima 
274-276; montana 268-270, 272; Muhlen- 
bergii 276; palustris 272, 273, 275; 
Phellos 267, 270-276; prinoides 276; 
Prinus 276, 406, 410; rubra 271, 273, 275, 
276; Rudkini 272; Saulii 268-272; stellata 
269, 276, velutina 275, 276, 406 

Quercus Saulii, A progeny study of the so- 
called oak species 267 


ReEcorD, SAMUEL J. An international pro- 
gram for a world-wide study of woods 29 

Regeneration in a sweet cherry leaf 423 

Rhizoclonium hieroglyphicum 290 

Rhizoctonia 1 

Rhizophora Mangle 288 

Rhizopus 480; nigricans 450 

Rhododendron 410; maximum 401-404, 
406-410, 412 

Rhododendron maximum in New Jersey, 
Natural distribution of 401 

Rhodophyceae of Missouri 295 

Rhoeo discolor 288 

Rhus 332, 333; glabra 324, 332; hirta 333; 
typhina 333 

Rhynchosia pyramidalis 284 

Rocella tinctoria 141 

Rubus 5 


Salsola Kali 393 

Sambucus 337; canadensis 337; nigra 337; 
peruviana 337 

Sapindus 331; Drummondii 331; marginatus 
331; Saponaria 288 

Saprolegnia 76 

Sassafras Sassafras 139; variifolium 139 

Schizosaccharomyces octosporus 420 

Schmaltzia glabra 332; hirta 333 

Schollera graminea 321 

















1932] 


Sclerotinia 347, 348, 351; fructigena 347 

Sclerotium 351; Gladioli 351, 355, 356; 
Rolfsii 1 

Sebesten Sebestena 140 

Sedum 325, 326; acre 326; Nuttallianum 
326 

Segregation of the sex factors in the asci of 
Neurospora 119 

Self-sterile but cross-fertile condition in 
Pleurage anserina 341 

Sepedonium 417; albo-luteum 417 

Septoria 525; acicola 525 

Sequoia Langsdorfii 171 

Sesbania Sesban 140 

Shropshiria 5 

Sida acuta 283 

Siparuna amplifolia 521; Archeri 517; asper- 
ula 524; asterotricha 520; elliptica 521; 
eriocalyx 524; gesnerioides 524; huilensis 
521; macrotepala 518; Mutisii 521; 
nicaraguensis 518; pectinata 522; Penn- 
elli 519, 520; quadrangularis 524; sinuata 
518; subscandens 523; tapatana 519, 520; 
tetraceroides 523; Trianae 521; venezue- 
lensis 518, 519 

Siphonales of Missouri 294 

SmitH, ALBERT C. Studies of South Ameri- 
can plants. II. New Loranthaceae and 
Monimiaceae from the northern Andes 
513 

Sorbus 152 

South America, Studies on the flora of 
northern 361 

South America, The progress of botanical 
exploration in tropical 21 

South American plants. II. New Loran- 
thaceae and Monimiaceae from the 
northern Andes 513 

Sparganium 319; acaule 320; androcladum 
320 

SPENCER, Ernest L. Natural distribution 
of Rhododendron maximum in New 
Jersey 401 

Sphaeria amphitricha 242 

Sphaerotheca 250, 259; Castagnei 
Humuli 259 

Spirogyra 290, 448-450 

Spondias lutea 333; Mombin 333; purpurea 
282 

Stangera 187 

Starch, Inhibiting influence of colloidal 191 

STEHLE, KATHERINE Browne. Inhibiting 
influence of colloidal starch, inulin, and 


259; 
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agar on the stimulation of Aspergillus 
niger by zinc sulphate 191 

Stellaria media 393 

Sterculia 334; apetala 334; carthaginensis 
334; foetida 334; mexicana 334 

Sterigmatocystis nigra 212, 444, 447, 449, 
472 

Stevens, F. L. Tropical plant pathology 
and mycology 1 

Stigeoclonium 290 

Stomatogene Agaves 248 

Struthanthus calophyllus 516; dichotri- 
anthus 516 

Studies of South American plants. II. New 
Loranthaceae and Monimiaceae from the 
northern Andes 513 

Studies on the flora of northern South 
America—XVII 361 

Study of the so-called oak species Quercus 
Saulii, with notes on other probable hy- 
brids found in or near the District of 
Columbia 267 

Styles, Control of gametophytic selection in 
Datura through shortening and splicing 
of 109 

Swirt, Maryorre E. A new ascocarpic 
species of Penicillium 221 

Synchytrium 355 


Talisia 331; depressa 331; olivaeformis 331 

Tamonea 361, 365 

Taonabo 335 

Taraxacum Taraxacum 140 

Tautonyms 139 

Taxus 317 

Ternstroemia granulata 335 

Tertiary cycads, with a review of those pre- 
viously recorded, 169 

Tertiary pollen—I. Pollen of the living 
representatives of the Green River flora 
313 

Testudina 243 

Tetrasporales of Missouri 292 

Theobroma 285 ; Cacao 334 

Thielavia 415-417; Sepedonium 417, 419, 
420; terricola 416-420 

Thielavia, The development of the asco- 
carp in two species of 415 

Thryallis 327 

Tilia 318 

Tribonema 290; bombycinum 290 

Trichothyrium 261 

Tropical plant pathology and mycology 1 
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Tsuga 412; canadensis 403, 406, 409, 410, 
412 
Typha 319; angustifolia 319; latifolia 319 


Ulmus 319 

Ulotrichales of Missouri 292 

Uncinula salicis 248 

Urera baccifera 282 

Uromyces appendiculatus 354; Vignae 354 
Useful plants of Yucatan 279 


Vaccinium pennsylvanicum 409 

Vanilla fragrans 285 

Vaucheria 290, 449 

Veronia 367, 374; albifila 374; elaeagnoides 
370; Fieldiana 374; gracilis 370; Man- 
donii 374; polyanthes 375 

Verpa bohemica 256 

Viburnum 409; acerifolium 409 

Viguiera helianthoides 284 

Vitis vinifera 334 

Volvocales of Missouri 291 

Wruiams, Louis, Field and herbarium 
studies, I 427 

Wittiams, Marion E. The development of 
the embryo of Kochia scoparia 391 

Wopenouse, R. P. Tertiary pollen—lI. 


Pollen of the living representatives of the 
Green River flora 313 
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Woods, An International program for a 
world-wide study of 29 


Younc, V. A. Regeneration in a sweet 
cherry leaf 423 
Yucatan, Useful plants of 279 


Zamia 170, 173-175, 178, 182-187, 286, 288; 
angustifolia 173; australis 176, 184; 
boliviana 175; collazoénsis 173, 175, 184; 
Feneonis 178; floridana 173; formosa 178; 
furfuracea 286; integrifolia 174-176; 
mississippiensis 173, 184; Noblei 174, 184; 
praecedens 174, 184; pumila 173, 174; 
salicina 174; tennesseeana 173, 184; ter- 
tiaria 175, 177, 180, 184; umbrosa 174; 
wilcoxensis 173, 174, 184 

Zamiostrobus 178, 179, 185; Saportanus 178 

Zamiphyllum 176; sambiense 176 

Zamites 174, 181; arcticus 176; eocenicus 
176; epibius 178, 179, 181; Gorceixianus 
181; palaeocenicus 176; Raczkieviczi 178; 
sambiensis 176 

Zea 17; canina 17; Mays 285, 496 

Zizyphus Jujuba 324, 332, 333; sativa 333; 
sonorensis 333; vulgaris 333 

Zukalia 243, 260 

Zygnematales of Missouri 294 
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